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22 Natural Color Photographs F. BARROWS COLTON 








a 


mel ae 
srw lt 
4, ' 
el 


wey 
. oe, a 
a ee t ‘tm 
—_ hae : i Vo ; e 





Exploring America’s Great Sand Barner Reef 
With 13: [llustrations and Map EUGENE R. GUILD 
10 Natural Color Photographs JOHN EE. FLETCHER 









Indian Lite Before the Colonists Carne 
6 Historic Engravings SLUART E. JONES 
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Born Hunters, the Bird Dogs 
With 10 Dlustrations ROLAND EKILBON 
[9 Paintings WALTER A. WEBER 
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Split-second Time Runs Today's World 
With 36 Dlustratiorns F. B. COLTON ana 
CATHERINE BELL PALMER 
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Eclipse Hunting in Brazil’s Ranchland 


By I. BArkows Conron 


ith Tluesiations by Staff Phato graphers Richard H. Stevart and Guy HW", Starling 


TIGH on a rolling Brazilian plateau, on 
H May 20, 1947, we kept « date with 
the vast, black, racing shadow of the 
micecon. 
On schedule to the split second, the shadow 


came speeding at 2,000 miles an hour across 


cur camp site in the semi-jungle, and after 
more than a year of preparation and a fight 
of 6,500 miles we were there to meet it 

From within the shadow's cold hali- 
twilight we saw Nature's moet. dramatic and 
awe-inspiring spectacle—a total eclipse: of the 
sun,” 

Gur Army Air Forces-National Geographic 
Society Expedition did net travel so far 
merely ta see a sublime celestial show, We 
mide the trip to grasp a raré ond fleeting 
npnortunity, only 228 seconds long, to learn 
something more abwut that great het star, 
uur sun, around which our eurth circles year 
after year and on which we depend for lite 
itself. 

That is the real drama of an eclipae-—muan, 
riding through space on his tiny planet, 
snitching one more chance to get a quick 
look at secrets hidden from him at all other 
times, secrets not only of the great stur to 
which his fate is forever tied, but of other 
stars resembling the sun, and secrets as well 
of the vast universe far beyond his ken. 

New Life Cames to Bocuiuve 

Exciting rumors already had begun to 
spread in the sleepy little Brazilian town of 
Rocaiuva, nestling In the green hills of Minas 
Gerais Stote, 490 miles north of Rin de 
Janciro, back in. August, 1946, many months 
lfore that great day of May 20, 

An odvance party of scientists, khaki- 


uniformed officers of the U. 5. Army Air 
Forces, and officials of vour Society had ap- 
peared suddenty one day in this out-of-the-way 
corner of the world, Exploring the country- 
side far out into the tangled bush that covers 
the region roundabout, their bustling jeeps had 
startled the oxcarts anc pack trains plodding 
along the rough, dusty roads (page 287). 

Mysterious observations had been made by 
the visitors and there hacl been talk that the 
sun was to be blotted out. 

Later the AAF officers had returned and 
eogaged men to clear a large area on a hilltop 
al o remote spot out in the scrub forest, and 
to carve @ long new airplane landing strip in 
the red earth at the edge of Bocaiuva itself, 
where large airplanes previously had been 
almost a curiosity (page 290). 

And meanwhile, out in the empty depths 
of space, the barren, lifeless moon was slowly 
moving toward a point where, many months 
later, it would come between the carth anil 
the sun and draw the end of its long, trailing, 
pencillike shadow across South America, the 
Atlantic Ocean, and part of Africa (map, 
pare 295). 

The inevitalile coming of that shadow was 
stirring up preparations all over the world to 
observe the eclipse in Brazil, In the United 
States, scientists of six different institutions 

® See, in the NaTTONAR (Goomeapmic Myanarine: 
‘Nature's Most Dramatic Spectacle.” by 3. A, 
Mitchell, and “Ectipt Adventures on a Desert dole,” 
by Capt. J, F. Hellweg. both in September, 1937; 
“Observing o Total Ecliprm of the San,” by. Paul A; 
McNally, Nowenilber, 1932; “Phitographing the 
Eclipse of 1932 from the Air.” by Copt Albert W. 
Stevens, November, 1902: ond. by Irvine (A, Gardner, 
“Ohserving an Eclipae in Asiatic Ritesia,” Felituary, 
1937. afd *Crusote of Canten Jeland,” June, 1048. 
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the rear of the cob, where 
they knelt before the Ruler of Winds and 
Weather to receive initiation into’ Jupiter's 
Empyrean Realm. Rising, they received a 


hercled back 


smuirt wallop on an appropriate portion of 
their anatomy, for fvers do not follow the 
shipboard ritual of ducking in @ tank, 
Ower Rio's Fumed Harbor 
Late the next cd: we were citcling for a 


ait 
hinding over Ric de Janeira’s ETHCOHTI aE ally 
reautifal neamuntain-timmed harbor, 
Brazilian Army bugles 
near-by paint, sounding 
Pounding of the 


Irom a fort on & 
snrilly thrown the 
curt oon world-renowned 
Copacabana Beach, woke us in our ocean 
front hotel early next morning 

soon we were flying again, this time. in an 
AAFP C-47 two-engined! plane, over the lofty, 
rocky crags of the 7 OOG-Temnt McMann Foe 
that lies between Rio and Bocaiuya, 403 miles 
to the north, 
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How Sun's Meat Dropped During Eclipse 
The black fing shows the heot starting trem) gerd 
at 6°40 at, increasing watil the erlipse began at 
8:22. then inlling off as the mown bean to cover the 
enn, drappitit to zero durme totality from $44 to 
OAR wm, Tt livcresaes agaln as the monn moves off 
drum the sun, machea ite hirh pot, at noon, ood 
decreases to ford at sumwt Heat wna measured by 
Lr. Livinan J. Wripes aid AAP weather oliservers in 
British thermal unite. (me such unit is the quantity 


of heat required te refse the temperature of one pound 


Of Wailer one thitrer Fabrenbeit. 


Less than three hours later we had londed 
at the airfield specially built for the expedi- 
tion's planes and were bouncing in jeeps over 
the 14 miles of country road cut to Camp, 
swallowing generous quantities of med, drv- 
season dist. 

This toad, originally a rough, narrow track 
through the bush, was widened and graded, 
and its primitive wooden bridges strengthened 
so that it could be negotiated by the Army 
trucks that transported our scientific instru 
menis, equipment, and food supplies from the 
landing field ta camp (page 291), 


Your Soeiety’s Funds Build Base Camp 


Incidentally, the entire cost of the airfield, 
improvement of the road, and construction 
if the camp, as well as the purchase of fresh 
food used in the mess, expenses of the scien- 
lists, anc] construction of thelr apparatus, was 
financed by research funds of your Society. 

Bocatuvans wondered why our cmp was 
Placed) so fur from town, out at “Extrema,” 
as they called it, The reason was that it had 


The National Geographic Magazine 


to be located as newr as possible to the center 
line of the path to be followed by the moon's 
shadow, Thuration of the eclipse is ingest pt 
the center line, and our scientists wanted to 
make use of every possible second of the all- 
foo-short period af totality, 

A Cattle Rancher Aids Selence 

Use of the land was donated by its owner, 
sanhor Joho Antonio de Sigueira, a catile 
rancher whose little adobe house sat beside a 
Stream tna pleasant lade about a mile dawn 
the road. Acfriendly host, he visited us often, 
and the women of his family were kept busy 
doing our wishing. 

At the camp site, the advance party of 
Army personnel and Brazilian workers, start: 
ing weeks before in the mud and diseamifort 
of the rainy season, had erected three dozen 
pyramidal tents in neat rows, atid a semi- 
perinanent building of adobe brick with » tile 
roof to serve as our mess hall and kitchen 
(Plite IV). 

Under the efficient direction of Cul. Paul 
C. Schauer, project officer of the AAF for 
the expedition, his able assistant, Maj. Jerome 
Alesander, and our hord-working camp com- 
mander, Capt. Jahn M. Rice, the camp, tun 
in standard Army style, became a litthe hit of 
home set down in the midst of this forenff 
patch of Hrazil. 

Almest everything, even to the heavy 
Portable electric generators ond our seven 
jeeps, had been flown to Bocahiya hy AAF 
transport planes, most of it all the way from 
the U. S.A. (page 287). 

Only the big six-wheeled truck ond three 
lighter trucks, ot weapons carriers, had been 
driven under their own power from Ria as fur 
as the condition of the roads permitted, then 
loaded on the narrow-gauge wood-burning 
THilway that runs through Bocaiuva, 

We had electric refrigerators for the kitchen, 
lent by the Brazilian Air Force, electric lights 
in the tents, mess hall, and camp “streets,” 
amd a public-uddress system that made it 
possible to page anyone in the broad camp 
area, 

Field telephones Unked the weather tent, 
rafio tent, scientific laboratory tent, anil 
headquarters of The Sogiety's project officer, 
Melvin M. Payne, who was busy from dawn 
to bedtime with never-ending administrative 
details, The shevts on our Army cots were 
flown each week to Rio for washing, an 800- 
nile round trip to the lawnedry! 

Under supervision of our doctor, Li. R. ¥. 
Ramirez. water from a near-by stream was 
filtered and chlorinated (Plate XVI}. 

Just before sunrise each moming, at 6 an,, 
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Eelipse Hunting in 


our lenther-lunged veleran Army. cook, Sat. 
Bill Vaughan, banged on his iron gong and 
shouted in stentorian tones, “Tet! s gol ‘Let's 
vo! A h-a-p-p-v good morning to vou all! 
(*-c-m-e and g-e-t it!" (Plate AWT.) 

Sleepy, tousled campers emerged protest- 
ingly from their warm blankets and lined up 
Army stvle in the mess hall for “chow.” A 
typical breakfast was fresh grapefruit, pan- 
cikes and bacon, bread, jam, and coffee. 

By 7 a.m. everyone was at work. From 
the scientists’ “workshop” tent came the 
steaily “beep, beep” of the Naval Observatory 
radio time signal from Washington, with 
which wur chronometers were checked daily 
(page 406). At the same time could be heard 
the loud hiss of hydrogen gas being released 
from a steel cylinder to inflate one of the 
weather unit's radiosonde balloons, sent up 
four times a day around the clock, 

As the balloon soared off Into the blue. 
soon disappearing from sight, the littl ractio 
hanging beneath it sent back a continuous 
code message telling the temperature, pressure, 
humidity, and wind conditions far a oft. 

Constantly in the background, day anil 
night, was the unceasing hum of the electric 
generators; all-important heartheat of the 
camp, supplying power for lights, radio, te- 
frigerators, and scientific instruments. 

As work went forward, the scene in camp 
reminded me of the arrival of the circus In 
town back home, Against the background 
of colorful flags and dark green tents, trucks 
chuggzed across the field, piled high with vari- 
colored boxes and packing cass. 

Gangs of swarthy Brazilian workers, di- 
rected by Army nencoms and scientists, une 
loaded the trucks, raised more tents, strong 
electric wites, hammered, sawed, and mixed 
concrete. Cumbersome native carts, with 
huge solid wooden wheels, drawn by six or 
eight patient, plodding oxen, hauled lumber 
and sand (Mates X11 and NIT). 

Adding to the circus atmosphere, Brazilian 
cowboys often rode into Gump, sporting leather 
hats, colorfully dyed sheepskin soddle: blan- 
kets, and shige spurs sometimes strapped on 
bare feet. Tame green parakeets squawked in 
ther cages. 

The final touch was furnished by our 
Brazilian visitors, who came almost every dav 
to stare curiously at the unfomilinr sights, 
reer discreetly under tent flaps, and. ask 
juestions, 

As the sun-climbed higher, shirts came off 
and men worked strippecl to the waist in the 
tropic heat. In the cosmic-ray tent the Geiger 
counters clicked steadily along, recording the 
passage of the invisible rave raining down 
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Eclipse Followed This Route Across Two 
Continents 

Black fine shows the path followed by the central 

cone of the moon's Shadow irom of the comet of 


Chile) weross to East Africa, Observer: within this 
path, approximately 100 miles wide, sow oo total 
ewtipeee Wie partial, with the inmon purily cover- 
ing the suite, over almost all of Sevth America, the 
South Adlunthe, ane Africa. The shadow moved fromm 
weal tt eked. 


constantly from «uter space. Every two 
hours. day und nivht,-aty alarm clock rang-to 
remind Harvey Taylor, the observer, to read 
his meters. 

Sound of the gone from the mess hall at 
11:15 called the camp to midday dinner of 
meat, veretables, bread, coffee or lemonade, 
and fhe of canned or iresh fruit, pudding, 
dr homemade pie. 


Snoukes ond Giant Ants 


Men off duty plaved horseshoes and volley- 
ball or explored the woods by way of the 
innumerable cattls and oxcart tracks that 
crescrosed the region, hunting rock crystals 
ar gime, Every so often someone killed a 
anake near the eclite of the clearing dr stopped 
tu watch the long processions of industrious 
viant ants excavating underground nests and 
carrying in bits of leaves for fox. 

By late afternoon a steady parade of towel- 
bearing firures was wending its way toward 
the outcoor showers, 

Camp Eclipse bad ho bot water except m 
(he kitchen, but everyone ‘became hardened 
(more or less!) tev shusy ing, bathing, and even 
wishing clothes in cold water, 

Soon after 5 the supper gong sounded anil 
another hot meal of meat, veretubles, fruit, 
bread, and coffer was dispatched. Card play- 
ers sat down around a mes table covered 
with a blanket. As the sun sank behind the 
western hills, the air-almost at ome became 
coolvenough for tent flaps to be rolled down 
and sweaters put on. 

At night the temperature often dropped to 
the middle §0's, People congregated in little 
yroups to look at the stars an! point out the 


The 





Ambassadcir 

The Pnite] Stites covoy: ta 
on Arian costs wha n 
pe A 


Pawleys 
ana 


} | al 

Brazil (lefi 
Litre afin ok FP ' + 
Bae pee LEE Lory" a 
7piton both by the Embassy a 


] 


constellations of 
sith ia the 


Southern | and other 
the Southem Hemisphere not ¥ 
northern skies. 

Miw hear this.” 
public-address system, “The movie 
willbe...” That final towch of home was 
provided throwh courtesy of the War [De 
marinent Motion Picture ‘Sentice. 

soon after 9 otlock most of us 
bed. but for some work went ort thro 
night hours, 

Chit in the 
SEIVALION Area a tiny 
Huet, Keeping a telescope 
Milky Way shining brichth 
ucts the sky overhead, 

Father Francis |. Hevden, J... George 
fawn | allege Ohservittory, stood by patiently, 
new and then clicking « switch tu keen his in- 
SETUUInent tocwsed accuratels 

He Ws taking wevarnts ite of OUT oTeSsence im 
the Southern Hemisohere te mike 7 rd LL igT Aphis 
With two-hour EXTWSUMES Of Vosi aor tins 
of stars in the Milky Wav, at inconceivable 
ditnces from the earth, Halfway throuch 
the night he awoke his assistant, Father Lav- 
rence C. McHugh, S. J. to relieve him at his 
lonely jusk 
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Lhe nitht shit th the weather tent sent another 
balloon scairing aloft toward the stars to radm 
back Ite meressuce on conlitians Riek in the 


sky Liver mat bie caldron, other 
Weather busy boiling their synthetic 
rubber balloons to restore the | stretch AT Leet 
lone storage 

Lone before dawn ar 
Brasilinn helt ners Were ite 
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if coffee for another breakiaa) 
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Food ond Supplies Brought In by Plane 


My cit mull vk coun people eharerd Lhe 
hive comiort of the biz main Pwo 
of the scientists, James Watts and Franklin 
Kral of the National. Hureaw of Standards. 
and half a dozen officers and soldiers. under 

mite of Let, Charles Webb, served -as 
Oo Swi but essential outoest at the Landis ne 
Trelal near Bocaiuva to which all CUE fenced, 
mail, and supplies were transported by plane 
from Rin, 

Their tents und the open shed which served 
a2 combination, kitchen, tess hall. and renan 
shop for planes . 
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Grivilian Serentists Galewlute the Camp's Exact Loeation 


| Allyrio Hurueney de Mattos (right) and Senhor Lyeanim Vinnna Rewdrigies, with (we neststanta 
made observations of stars (rom which they computed the latitude andl longitude of a concrete marker within 
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(senerol Pinheiro, of the Bravilian Air Force, Poys o Friendly Visit to Camp 
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Capt. Tohn M. Rice, camp commanders: Ma). Everett J. Burlinde of the AAF. and Melvin M. Payne. Assictant 
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Roasted Hot Dots Still “Hit 
Schenitat woirhers, Tadhomen aml ores 
rinnbean arose ff Tire Tel ates 


prea wicho] Fecriiiit A Lhe 4 LTE ars peta. Litre 


two miles by 


hat? tiv chive 


ieep, to take chills 
ehower baths under & small waterfall! 

Watts and Kral manned the radio apparates 
Ged for observing behavior of the ionosphere 
before and during the eclipse. They had to 
be well removed from the main camp so that 
their Suendls would net interfere with the 
rani owe used for communicating with Rin 
and receiving Naval Observatory time signal 
[pores JER anc 310), | 

Cine never-ending task at the landing strip 
Was behting the anta which built subterranean 
ness, undermining the feld, 
were capable of accident If on 


Thése nest 


asin ati 
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CUrTEeponcdente at th 


sapien by the War Diep irimetil 
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Volleyball, an forse Ste pinbe ds daa alii 


dirplane wheel should break throueh, When- 
ever a new ant nes) was discovered, Brazilian 
workmen Injected cyanide gas into the hole. 


Photographing the Milky Way 


As the weeks passed, some of our scientists 
carn! Gut projects not connected with the 
eclipse | 

One was Father Heyden’s program of phot 
graphing the Milky Way, the great wheel- 
ehiped goinxy of stars within which our sun 
and earth are located, about four-fifths of 
the way oul from the center of the “wheel,’ 
Looking up at the Milky Wav, we see a dense 
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mass of stars because we are looking out 
through the thickness of the wheel from the 
inside toward the rim, | 

Years ago Dr. Frank E. Roxs, now of Mount 
Wilson Observatory, tunde a senes of fine 
photographs of the northern Milky Way 
which constitute » standard atlas of reference. 

Father Hevden borrowed his comers and 
photographed the southern part of the Milky 
Way, not visihle from the Northern Hemi- 
sphere, on the sume scale, 

His photegraphs, added to those taken by 
Ross, will give a continiuaus picture of how 
this great star wheel looks from within, so to 
specatk great outward all the way around 
irom the inside 


Balloon “Trains” Measure Cosmic Rays 


‘Cosmic rays, taining down into the earth's 
atmosphere from outer space, were measured 
on the growed, and at altitudes up to 50,000 
feet by Geiger counters carried aloft by 
“trains” of cight balloons launched from 
comp and onan AAF B-29 ond B17 (p. 414), 

The balloon trains, sent up by Martin 
Pamerants and Peter Morris, were equipped 
ta nudio back to earth the number and in- 
tensity of cosmic rays, which increase with 
altitude. 
cosmic rays was 50 times that ot sen level, 
and the intensity of the more penetrating rays 
was 10 times greater than an the ground. 

All this was port of the great ¢osmic-ray 
measuring project being carried out under 
joint auspices of your Society, the Bartol 
Research Foundation of the Franklin Insti- 
tute, and the Army Air Forces, 

Weather infonnation was collected continu- 
ously for more than two months by Maj. 
William E, Walk and his 18 enlisted special- 
ists of the AAF Air Weather Service: They 
measured temperature, pressure, humidity, and 
the sped and direction of the wind from the 
ground upto altitudes: as hich as 69,000 feet. 

Their jolt) was not to forecast the weather, 
but to gather data to be used by some of the 
expedition’s scientists. in calculating results 
of eclipse observations (page 311), 

Their weather facts olso will be added to 
the collection of world-wide weather informa- 
tion which is constantly being gathered by 
the Army Air Forces and filed for use liv 
commercial air lines and others interested. 

Measurements of the Ught from all parts 
of the sky at various times of dav were made 
by Dr. E. O. Hulburt and Ralph E. Richarél- 
son of the Naval Research Luboratory. 

This information will be wtilized In develop- 
ment oof an instrament which airplane riavi- 
galots May Use for seein etare in the daytime 


‘At 30.000 feet the total number of 
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at altitudes of 10,000 feet and above as an aid 
to navigation. Brightness and polarization of 
the sky's light determine what stars can be 
geen in the daytime at various altitudes (pages 
294 ond 310). 

As eclipse day drew nearer, preparations 
were intensified. One essential tusk was e5- 
tablishing the exact location of our little 
Clearing on the vast curving surface of the 
eurth, for the observations to time the motion 
of the moon would be worthless unless the 

recise point fram which they wete made was 
sawn. This job was done fot ua by wenial 
Dr. Allyrio Hugueney de Mattos and three 
of his assistants from the National Council of 
Geography of Brazil. 

Bringing with them from Rio a complicated 
array of precision instruments, they ecalcu- 
lated the latitude and longitude of a concrete 
monument in our camp within less than 20 
fect of perfect acchiracy, no small accomplish- 
ment on a globe nearly 25,000 miles in. cir- 
cumference! ‘That monument, incidentally, 
will become @ permanent landmark in Hrazil’s 
national survey system (page 297). | 

Cnher Brazilian friends, (oo, came to visit 
us In increasing numbers—civil and military 
officials; newspaper reporters. and photog- 
raphers, groups of scientists, enginerring stu- 
dents, even school children with their teach- 
ers—ill made the trip out to camp over the 
miles of rough, dusty rad (Plate X17). One 
Sunday afternoon the Bocaiuva Boy Soout 
troop arrived in full uniform with its. drum 
corps and staged a snappy drill, 

All Brazil displayed a genuine, friendly in- 
terest in our expedition, Military and civil 
officials alike smoothed the way for us, lent 
us road-building machinery, tents; water pipe, 
water-tank trailers, ancl many other things. 

4 Bravilian engineer had charge of building 
our airport and improving our road. Hravilian 
Air Force planes helped ily our equipment 
from: Rio to Bocuiiva. Many of us were 
hospitably entertained by friends beth in 
Bocaluva and in the progressive city of Montes 
Claris, hear by. 

Why Observe an Eclipse? 

Why is it important, people ask, to travel 
so far and spend so much time, effort, and 
money to observe only a few Heeting moments 
of an eclipse of the sun? What can you 
learn, and what gent comes of it? 

Scientists can do a surprising number ol 
things during the shart space of an eclipse 
of the sun, Thev can time very accurately 
the motion of the moon through the sky. They 
tan measure how much a ray of Ught from 
a distant star is bent as: it passes the ‘sun, 





$00 


which is a way of checking the Einstein theory 
of relativity, They can get a quick look, in- 
directly, ot the hot gases secthing in the owter 
lavers of the sun and moke records which 
will tell something. about what those ghses 
are ond bow they are behaving wnder condi- 
tions of temperature and pressure impossthle 
to duplicate on earth. 

Such dath furnish clues not only to what i 
happening on the sun itself but help explain 
the structure and behavior of other more 
distant stars. The sin is the only stat near 
enough to us to appear as a disk, on which 


diferent paris of the surface can be studied. 


At an eclipse, too, it is possible to gather 
facts about the huge, nebulous, paseous corona 
of the sun, extending far aut into space around 
the sun proper and visible in its entirety only 
tt eclipse time {Mlate 1), 

Something ales can be learned ahout how 
the upper levels of the earth's own atmosphere 
dre affected by the sun's ravs, by noting 
what happens in the atmosphere when those 
rays are cut off during an eclipse, 

What good is it all? Tn the first place, 
man is always trying to push the frontlers 
of his knowledge farther out into the unknown, 
Moreover, it seems only common sense to 
try to learn everything possible about the sun, 
since in the long run it is the most important 
thing in our lives, Out of its white-hot in- 
ferno, very probably, our earth was born. 

As the sun speeds. on through the vast 
reaches of space, we are inexorably dragged 
with it on the end of an invisible but un- 


breakable chain of gravitation. ‘Without its. 


light ariel heat no life on earth could) exist, 
Wuys the Sun Affects the Earth 


Coming closer to home, the sun's rays pro- 
duce effects on the earth every day that are 
of vital importance im our daily tives, The 
sun is the motive power of our wenther, Its 
rays, raining down into the upper Jevels of 
Our atmosphere, create the reflecting layers 
of the ionosphere, 60 to 250 miles up, which 
reflect radio waves and make long-distance 
radio communication possible, 

Those ravs also create winds, little-under- 
stood conditions of temperature, and layers 
of ozone and other gases in the upper atmna- 
Phere which we need to know about in this age 
when stratosphere plunes, high-flying rockets, 
tind culded missiles are penetrating into a 
brand-new world at ever greater oltitudes.* 

This last, incidentally, plus the desire to 
support the advance of science in general, was 
*See “New Frontier in the Sky.” by F, Barrows 
Colton, NATIONAL Gibonapiom MUAcwine. September. 
1b. 
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on¢ of the importint reasons why General 
Spaste wus interested in having the Army 
Air Forces take part in our expedition, 


The Practicality of Relativity 


Out an the advancing. frontiers of modern 
science, Einstein's famous theory of relativity 
plays an important role. Tt takes 2 mathema- 
tictan to understand fully relativity’s strange 
ideas that apace can be curved, that things 
tan have a fourth dimension, which is time, 
and that energy and miss (roughly descritwd! 
ss weight) are the same thing, But even 
relativity has ite “practical” side, 

— Tt has helped explain the structure and be- 
havier of the mtem, and thereby is playing 
an indirect part in the development of atomic 
energy, both for peace and for war, 

ne of our expedition’s most important 
prajects was to take a check on. relativity, 
You don't need to understand Einstein to 
prasp the crama and amazing precision of 
that experiment. 

Einstein years ago predicted that one of 
the tests of his theory of relativity would be 
that the rays of light from distant stars would 
be bent slightly as they passed pear the sun. 
He said that this bending would be equivalent 
to a very small angle, a Uny fraction of one 
degree of a circle, one and three-quarters 
seconds of arc. That is the anglt made by 
two straight lines a mile long, touching at 
one end and only about half an inch apart 
at the other! | 

The bending of starlight. is. caused by the 
gravitational attraction of the stn, pulling 
the light rays slightly away from a straight 
path as they go past, as though they had 
actual weight. 

Dr, George Van Bieshroeck of Yerkes Ob- 
servatory set out to measure that bending. 
He did it by making two photographs of the 
same group of stars, one during the eclipse, 
and another which he is scheduled to. make 
6 this story goes to press, for he returned in 
August to our catnp site where his telescope 
was left in position: In August that group 
Gf stars that surrounded the sun during the 
eclipse could be seen und photographedin the 
night sky at the sume position in which thev 
were located on eclipse cay. 

On the photograph made during the eclipse, 
the stars appeararcund the edge of the oun, 
but because their light was bent in passing 
by it on the way to the earth, their images 
on the photograiph-are slightly displaced away 
from where the stars actually are located: in 
the sky. 

Om the second photograph, taken at night 
when the sun is not there, the light rays from 
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the stars will not be bent, and the stars will 
appear in thelr true positions. 

Measuring the difference in the stars’ posi- 
lions om the two photographs, Dr, Van 
Bieshroeck can determine how much their tight 
wis bent in passing the sun ond see if it wis 
as much as Einstein predicted, If the angle 
comes aut as Einstem said, it will be new 
evidence that the theory of relativity is 
cormect, 

Dr, Van Bieshrdeck had to make his first 
photograph during the eclipse because only 
then, when the sun's light was blotted out, 
was it possible ta catch on his photograpinc 
plate the faint images of stars that are 
drowned out by the sun's brilliant light at all 
other times (Plate VIIT). 


Earth's Atmosphere Bonds Starlight, Too 


Others have measured this bending of star- 
light at previous eclipses, but their results 
varied, One difficulty was that the starlight 
was bent not only in passing the sum hur also 
by refraction as 1 passed through the earth’ 
almosphere, To allow for thé bending cansed 
hy the atmosphere, you need to Know the 
temperature, pressure, and humidity of the air, 
since they govern the refraction. 

During the eclipse the AAF weather men 
sent up ballnon-borne radiosondes that radioed 
hack the temperature, pressure, and humidity 
of the air up to 30,000 feet, and Dr. Hriges 
measured temperature near the ground (page 
292). These data will help Dr. Van Bies- 
liroeck to calculate more accurately how nach 
bending of the starlight was caused by the 
atmosphere and how much by the sup, 

As ma further sid ty accuracy, he photo- 
graphed on his two plates not only the stars 
he will measure for the bending of their 
light but also another erowp of stars off to 
ané side in the sky, reflected into the tele- 
scope tube bya mirror, 

Sinte the light from these stars did not 
pass near the sun, i was not bent: so this 
“eheck group’ of stars will be in the same 
position on both pictures, providing an wn- 
varying standard of reference in case tempera- 
ture or other changes in the telescope cause a 
slight variation of scale in the two pictures 
taken three months apart. 

Results of Tr. Van Biesbrocek’s work will 
be awatted with the greatest interest by scien- 
tists all over the work, 

Mure on the practical side were the measure- 
ments of the motion of the moon, made by 
Fathers Heyden and McHugh of Georgetown. 
Thee measured precisely the times of the 
four “contacts” during. the eclipse. | 

Those are the times when the edges of the 
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sn and moon appear te towch—first, just 
at the micment when the moon begins to 
move in front-of the sun: second, the instant 
when it has completely covered the sun: third, 
when the sun begins to reappear from behind 
it: and fourth, just-as the moon and san part 
company at the ene. 

Checking Schedule of the Solar System 

Timing those contacts is a method of check- 
Ing up on the solar system to see if it is run- 
ning om schecile. It shows whether the 
astronomers who forecast the eclipse made o 
correct calculation. of when it. would begin 
ant) end, It also applies to predictions of 
future eclipses, ond is useful in calonlating 
backward to learn the dutes of eclipses in the 
past, knowledge which somtetiows helps tm 
fixing the dates of historical events. [t fur- 
nishes another check also on the complicated 
motion af the mown around the earth, 

This enters into the accurate prediction of 
the times of high and low tides, information 
essential to mariners, Incidentally, the mo- 
tion of the moon is changing; for it-is gradually 
picking up speed as it moves around the earth, 

To time the contacts, Heyden and SicHugh 
nude u series of Photographs which show the 
moon pridually covering and uncovering the 
sun. (mm these pictures, by careful measure- 
ments, they con determine the times. of con- 
tact more accurately than if they har tried 
to catch the actual moments when the edges 
of the sun and monn seemed to touch. 

Looking tnty the outer layers of the flery 
furnace of the sun itself was the job af our 
spectrograph operuters, Dr, ©. C. Riess at 
the Nathmnal Bureau of Standards (Mate VIT) 
and Dr. Harold FL Weaver of Lick Observa- 
bury. 

For countless millions of vears, atone of 
hydrogen in the sun have been combining to 
form atoms-of helium, In the process a snvall 
amount of mutter is left over and ts converted 
inte the energy which keeps the sun shining 
with its terrine heat, 

Each chemical clement tn the sun and stars, 
when excited by heat, sends cut light waves 
vibrating on certiin frequencies, different fre- 
quenctes for each element. With the spectro- 
graph it is possible to split the sun's light 
into a rainhwlike spectrum, an arrangement 
of lines in which each element can be identi- 
fed by its own lines which represent its spe- 
Cal frecquencns, 

The spectrum lines:of exch element furnish 
as characteristic and certain an identification 
as the fogerprint=s of a human being, 

By studying the spectrum it is possible tn 
tell what chemicals are present in the stin’s 
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outer layers, ane the intensity of the lines indi. 
cates the temperature, pressure, and density 
of these lavers: 

Ordinarily, you cannot get a good spectrum 
of the individual outer layers of the sun be 
cause the teht (rom the various dayers is mixed 
together, Hut at the the of an eclipse, just 
before the moon covers the edge of the sun, 
each layer appears by itself for a brief moment 
along the edge of the moon, ane its spectrum 
can be photographed with no light from the 
other lavers-mingled with it. 





Mysteries of the Corona 


Out around the stm extends the vast halo of 

the corona, o thin, nebulous cloud of gis 
whose origin still is not fully understood 
(Fate 1), 

Qne of the mysteries of the corona is that 
it contains atoms of iron, argon, nickel, and 
caletum that are highly jonixed—that is, many 
Of their electrons have been stripped off, a 
Process tequiring tremendous energy, 

Sume astronomers believe this atom strip- 
ping takes place in the corona: others that 
the atoms are lonizerd deep within the interior 
of the stm by the great heat prevailing there, 
and then ejected into the corn through 
openings in the sun's surface, Study of the 
i Digi of the corom, photographed during 
he eclipse, would help solve this problem, — 

Unfortunately the spieetrographe, which har 
worked well during rehearsals before eclipse 
day, jailed! to function properly at the crucial 
time, so that the full program «f observation 
could not be earried out. 

Sathe answers to the secrets of the sun's 
corona were coptured, however, by the big 
cameras of Dr, Irvine C. Gardner, 2 veteran 
eclipse observer (Plate VI}, and his assistant, 
Mr. Leo W. Scett, both of the Naticnal Bu- 
reau of Stanards: Using special filters and 
color film, they made photographs of the 
corona to determine the intensity and color of 
its Tight, the extent of its long streamers, and 
how its. light was polarized, (Light that {5 
polarmed vibrates in only one plane. | 

The amount of polarization of the corona’s 
Hight will help indicate how much of it, if 
any, is sunlight reflected by solid particles, 

Pictures of the corona also were taken by 
Father Hevden. They show streamers ex- 
lending out to distinces ecual to two or three 
diameters of the sun, 

Other members of the expedition probed 
into the upper atmosphere many miles above 
the earth to investigate what happened there 
when the sun's light was cut off during the 
eclipse, They used two kinds” of probing 
tools, sensitive photometers to record intensity 


of Tight fromthe upper atmosphere and hizk- 
frequency tacio waves. 

Dr. Hulburt and Ralph Richurdson meas 
ured the temperature of the air-at great alti- 
tides, up to perhaps 40 er 50 miles, bevond 
Where it is possilile to measure it by any 
other means until rockets are perfected, — 

As the moon’s slanting shadow gradually 
moved over the camp, they could look up 
through it to the lofty heights above where 
molecules of the rarefied air were still sunlit, 

Measuring with great precision the light re- 
feeted back to earth from these molecules, it 
was possible to estimate how many molecules 
there were in the region bevonmd the shadaw 
on out to the top of the atmosphere. From 
this can be caleulated the temperature ani 
pressure at these lofty altitudes: — 

Builders of high-flying airplunes, guided 
missiles, and rockets will use this information 
in designing their craft to operate efficiently 
inthe cold, rarefied air al great helzhts, 

De. Hulburt also measured the diminishing 
brightness of the sun as it was gracually 
covered by the moon, which will help reveal 
the ameunt of light-energy emitted from vari- 
ous lavers of the sun's outer surface (p. 2944, 

From the ionosphere measuring static, 
James Watts and Franklin Kral bounced radin 
waves off the radicniflecting region in the 


Upper oir, seeking to leam what happened 


there during the eclipse. ‘The three main 
layers of this region lie at heights of approxi- 
mately 60 ty 100, LOO te 150, and 150 te 236 
miles, Long-distance radio signals travel 
around the earth in great bounces between 
this region and the earth (page 285), 

The ionosphere is created by ultraviolet 
liwht from the sun which breaks up molecules 
of the upper air and makes them electrically 
conducting. (Sciemtiste call this process ioni- 
sation; hence the word “ionosphere,”’) 


Effects on Radio Signals 


_ The rmdié signals echoing back from the 
jonosphene indicated that, as might be. ex- 
pected, when the sun's light was cut off during 
the eclipse the luvers decreased in ionization 
somewhat.as they do at night, but the effect 
on the individual layers was different from 
what it 1s af nitht, 

The echoes were recorded on movie film 
both before the eclipse, to indicate normal 
conditions, ond during the eclipse itself. When 


the filmy is run through a projector it shows: 


images of the layers Muctuating wp and down 
and varving in denstiv. At the time of the 
eclipse, the movies show the layers changing 
in height, thickness, and density, 

Alter totality the ionization increased again, 
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Study of the pictures will help determine 
whether someool the wltraviolet light Liat cre 
ates the jomusphere layers comes from the 
sun's corona rather than from the sun itsell 
lt also will furnish a better idea of processes 
that take place in the jonosphere megion, giv- 
ire “0 better uncerstanding of its behaviwe 
both of night and in the daytime. All this 
infonnation eventually will be useful ‘in im- 
proving long-distance mudio caonmmunications. 
| Brazilian ioine| us al 
camp to wnake eclipse observations, lr. Nari 
de Sout, representing the Brazilian 
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graphic Society, micasured the apparent alti- 
tude of the sun curing the eclipse, which will 
supply further useful information on the te- 
fraction of the atmosphere for Dr, Van Bies- 
brorck’s measdnements of starlight bencing.* 


* The Brazilion party abo inelucdien| De 
Mattos, of the National Cownril of Geography; 
Dr. Gleb Waituchin, of the University of Sin Paulo; 
lor. Hermord tirass, Dr. Joaquim (oosta RKibeim, and 
Father F. AL Roser, S&S. J. representing the Na+ 
tora! Olatrvatory, Rh de Janet; Capt. Cierson 
de Matedo Sean Lt. Camidr, Jose che Fisuerect 
Linn. anil Lt. Alvira Alberto da Motta. tr 
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Others made observations of the ionosphere, 
ond the influence of the eclipse on 
the ioncountent of the air and its electrostatic 
condition 

Ln the day Gefore the eclipse. same of ius, 
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ine clouds dissipate belore eclipse time? Ti 
{Petes 
pen spaces between the waves of cloud? 
That was rmyric 
as we gulped an early breakfast and hurried 
lo make last-minute preparations \ number 
of clittinguisher Visitors Wee in CHM TO See 
the show, including the U.S, Ambassador to 
Brasil, Hon. William DD. Pawley, Brig. Gen 
Garten P. Saville, Boe. Gen. Francis L 
Lnkenbrandt, official observer from AAF head 
many high Brazilian militory 
and civil afheials (page 294) . 
spectators began to dridt in. Hen Graver of 
SBC ane iour Hraziliat 
radio stations began their preliminary 
Two airplane lomes of Brazilian gre 
Aencan new sf Pertinicn mived from ae, 
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Photudraph the Eclipse at 30,000 Feet 
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crew (Flote He and Father 4cHuogh, 
qesistedd by Lt. halear Sinith andl jolin Araner 
af the AAF, were to photograph the eclipse 
ewery 15-seconds from then until the end 


: a J 1 1 Pus 
Dick. Stewart und Rov Phelps sturter theit 


movie caomems (Plate TX) Swirl wie 
making a decumenlar olin on the entire 
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Father Hevden's crew was working (ever- 
ishly, Every so often he would dash back 
with an exposed plate to the darkroom in the 
tent behind and rash fresh plates out, 

Darkness and (chill Creep Over Earth 

“Sine twenty-five,” said the voice. “Ning 
thirty, Five minutes to go.” Now, within 
a few minutes of totality, it was growing 
noticeally darker, The sun woe almost ‘eove 
ered, A perceptible chill crept into the air, 
Some people pulled on conts (page 297), 

Dr. Van Biesbroeck wound up his driving 
clock, Under his direction, Oliver Westfall 
adjusted the “Einstein” telescope tintil the 
guile star came into view in the small tele- 
aco pe on one <irle, 

“One minute to go,” said the lud-speaker, 
“Ten... twenty... thirty...” 

It was much darker iow, Hardly a sliver 
of the sun was left along the black advancing 
edge of the moon, 

The “Diamond Ring” of Totality 

“era!” That was the signal for totality. 
At that Instant a ring of bricht Tight burst 
‘out all around the edge of the black disk 
of the moon, and on its lower edge a blindingly 
brilliant point of light shone forth, a bit of 


the sun still shining through between two 


mountains on the edge of the moun, Tt was 
the beautiful “dikmend ring" effect (Plate 
HiT). Alongside the ‘brilliant point of fight, 
others less bright, the Haily’s beads, alse 
shone for an instant between other Junor 
mmintains, 

Then the sun was completely covered, and 
round the black moon shone out the great 
hala of the corena, with faint streamers ex- 
tending out in all directions (Plate T}. Here 
und there along the moon's ede could be seen 
red spots of light, prominences on the sun, 
preat flamelike eruptions of hot hydrogen gas 
rising beyond the edge of the moon's ohsturing 
rim (Plate 11). 

“Ready, go!” called Dr, Van Bleshroock. 

An assistant Hited the shutter off the end 
of bis telescope tubw. 

“Ten... twenty. .< thirti,” sald the 
voice, counting off the precious seconds of 
totality. Dr. Kiess and Dr, Weaver were 
bending over, peering through their guiding 
evepleces, keeping their spectrographs focused 
oi the stn, One of the weather balloons 
spared off. Soldiers held another ready to go. 

Above, as the moun's shadow passed over, 
the sky was dark, and below the sun Mercury 
was shining brightly, with Venus and Mars 
at Titth above, A few bright stars qould be 
seen, The darkness was not the darkness of 


National Geagraphic Mupazine 


night but more like that of a semi-twilight, 


and icroind the horizon there was o ring. of 
fight where the sun was shining outside the 
limits of the moon's shadow (page 286), 
Aweh fell over the spectators. We strained 
our yes to see whether one of the waves of 
Cirrus cloud was in front of the sun during 
this crucial period of totality. Some clouds 
were there, but = thin that they were no 
hindrance te most of the observations. In- 


exorably the count of time went on. Already 
we were in the second of the four short min- 


ites. “Twenty... thirty... forty... 
middle.” Totolity was half over, 


Eclipse Drama Reported by Radio 


On-a high platform overlooking the ‘scene, 
Ben Graver, NBC's special-events announcer, 
wis describing the spectacle in dramatic and 
thrilling words for early-morning listeners 
back home (page 293). 

“Ten .. . twenty .. . thirtv;” sald the 
voice, counting off the fourth minute. “Ten 
seconds to go! End of totality!” On the 
instant the beautiful Baily’s beads and din- 
mond ring again flashed out, this time at the 
upper elge- of the sun. Then » crescent af 
light appeared, gradually widening as the 
moon meved on downward, 

Tn o few minutes the darkness had disap 
peared, and the returning heat of the un- 
covered! un drove off the chill, 

Newspapermen Crowded around with swiftly 
written news bulletins, and I rushed them to 
the radio. tent. They told the world that our 
ohservations had been successful. 

Then everyone telaxed—all but Father 
Heyden an! his team, They labored on for 
$0 minutes more until fourth contact and 
the enc of the eclipse, still timing their actions 
to the continuing count of the lowd-speaker, 

Between §:22 acm. and 11:00 a.m. thev 
look O00 pictures, one every £5 seconds for 
nore than two ond one-half hours. When 
the nerve-wracking job was done they dropped 
eshausted an their cots, 

Everyone was congratulating Dr, Briggs, 
Dr. Riess, and those who concurred with them 
in chosing this part of Brazil for the ohserva- 
tions. Their judgment In locating the <ite well 
iway from the cloudy weather of the coast 
had been fully vindicated, 

Two weeks later only two Army sergeants, 
James Kerns and George Williams, were left 
in the bare deserted clearing, They had 
volunteered to stay and guard Dr. Van 
Bieshbroeck's telescope until his return in 
August, Only when they finally leave will 
nur 1947 eclipse expedition really ¢ome to 
an end, 





Protecting Their Fyvea from the Glare, Brazilian WVistters Watch the Eelipss 
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Exploring America’s Great Sand Barrier Reef 


By Capt. Eveene R. Geinw, USA, Rev. 


With Tlnstrations bey the 


“SOR some 200 miles southward from the 
mouth of Chesapeake Boy, North Amer- 
ica’s great barrier reef of sand extenils 


into the Atlantic. It angles seaward from 
Cape Henry until at Hatteras it is nearly 30 
miles ofishore, Tt varies from a narrow bank 
periodically covered by storm tides and cut by 
vagrant inlets to stretches three miles wiile. 

There, sheltered! by the barrier dune, grow 
deep anal quiet woods festooned with Spanish 
moss snd graced with palms. 

As a seeker of unbeaten trails, 1 drove along 
this salt sand shore toward a strange anil 
mirage-listorted borizon for more than 150 
miles. My tires seldom left the cea-wetted 
salve. 

I found myself in a land of history and 
heroism. Here was born the first white child 
of English parents in America; there, witches 
were ducked; atone place, man first few; at 
another, pirates cached their stolen trewsure: 
and fer every mile of this shore brave ten 
have given up their lives in following the creed 
af the surfman, which tells hit to put out to 
the uid of a stricken ship but ts silent about 
his coming bach. 

I was in a land where there is ot once ele- 
mental strife and serenity. Hurricanes trom 
the Caribbean drive great seus to batter away 
at the reel: and against them the wonder 
frasses: wf the sane fight back quietly, ‘Their 
glistening blades wave like banners as they 
grow and spread and, with the help of the 
genther winds, gather the sand into clumes to 
resist the seta. 

Near my pathway, in a tree hung with rec- 
bernie) greenbrier, wool ducks nested beside 
the dark-amber water of a cypress pool: fur- 
ther off an eagle soared above the dunes: I 
passed a raft of whistling swans riding on the 
quiet waters of a greal constal lagnon, | 
found treasure in shells and in queer sea life 
on every mile | drove. 

One curb of the highway through this Land 
of the Sea is the crushing suri: the other, forest 
or dune, pond or broad sound, Is pavement 
is Washed new ane clean by the incoming sea 
twice each duy. Io drove it south from Cape 
Henry, past the pasant resartooaf Virginia 
Beach (Plote HW and pope 328), post False 
Cupe, and across the line trom Virginia inte 
North Carolina (map, page 329}, 

The finger of sand led me between the yast 
fresh-water sound of Currituck and the sea to 


ATnthor and 


Ly 


Staff Phatayrapher Jolin E. Pletcher 


Kitty Hawk: thence past Kill Devil Hill and 
the Dunes of Dare to the ishind of Sir Walter 
Raleizh, called Roanoke. 

Still southward 1 drove, to Oregon Inlet 
where the-gods of the fishermen live, Beyond 
it my tires left fleeting prints on 40 miles of 
shifting, wreck-strewn beach till T came te the 
candy-striped lighthouse of Cape Hutter. 

There | turned with the cape abruptly 
southwest, throuch deep pine forest and open 
heath to Hatteras Inlet, The trail led across 
it down a dune-flankerl beach and through 
stveral miles of shallow-water driving to the 
live onks and whitewashed neatness af Ocra- 
coke, un Ocracoke whose tranquillity belies its 
histary 04 a lair of Blackbeard. 


A Coast of Many Moods 


As iman—or woman—has mods, so has 
the Land of the Sea. Tt can be o place of 
starm and hardship when 9 northesacter blows 
and rain and spinedrift cut che face ane blind 
the eves: ot when a chill gale drives out af 
the northwest, corrving the sund head high in 
stinging blasts, turning the sea to sullen lead. 

But for every day like this there are many 
days the vear round when the sun Is bright 
and warm, and the long blue combers break 
lazily like the slow smile ofa woman; when 
the scent of watm pine needles comes from 
the woods behind the dune, and sang sparrows 
sing in the bayberry bushes, ‘This land is gor 
then. 

Again, there are boisterous and invigorating 
days when ereat seas crazh on the bar, and 
the east wind tastes of salt; or the wind shifts 
to a whooping breeze from the west, making 
the steep, toppling waves tus: back their white 
manes like wild Palominu stallions: This land 
i good then, too, 

I could find no rock, nor sod, nor loam, 
nor clay in this land; it is a world of sand. 
Rut sand is not lifeless, sterile: deserts are 
made by climate, not by sand. Sand wives 
life to its plants, its grasses, tts forest: ond 
it shelters the furred and winged creatures 
that Hive im it, on it, and above it. Tt has 
beauty in its ripples and in the shadowed 
curves of its dunes, 

I found a gest to driving on sand; it has a 
feel, a buovancy, that no road has ever hod 

But there is touch to learn about sand 
driving. I listened to Coast Guardsmen antl 
fishermen expounding the lore of the wash, 
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For [56 Years Gape Henry Lights Have Guided Ships into Chesapeake Bay 


The old mindstooe lighthouse, lower right, wa the fit Dycht erected Key the Federal Government. Before 
1791 bonfires an this spot directed vessels to Baltimore, Noriolk, amd other Chesapeake porte The prescnt 
tran Hikhthens: replaced the old yeterom in 1491, Gray buildings are part of Fort Siocy, euarcion of the water 
ipproscice: to the Nation s Capital, | 





the wet sund at low tice: how its firmness “You can't get throwh,” should be an invi- 
varies from falling tice to rising tide, with tation to go ohead, his way well Hehted hy 
anshare anid otishore winds; the danger In his bridges burning behind him: He must 
gravel overlain by on deceptive layer of sand: rush in where angels, and perhaps cu ber- 
how to moke o skidding turn when trapped bankers and Coast Guardsmen, fear to tread. 
i & narrow, steep wash; and how to climb All reef drivers pet stuck al one time of 
a steep bank and cross the soft berm, or crest. another, be they sandlubbers, as T was. ae 

Kut sand driving cannot be learted by ear: able candmen. The hong sand trail needs une 
it must be learned by doing, There is a who can drive hy guess and by gosh ane feel 
peychologicul hurdle which must be sur- cheerfyl in the midst of seeming Chas sone 
mounted first, for Here, ot the end of the catastrophe. He must bluff the sand. or the 
comerehe au tophalt, beeing the unknown. sand will bluff him. 

The driver cit} the ea ric! Mis] com bine Cat- Before EArt arte Scithy, | eu lore Cape 
ton with a hit of daring, To him the words, Henry, northern anchor of the reat sand 
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Beach Driver's Nivhtmoare—Stuck in the Incoming Tide! 
Near Nos Head, North Carolina, the photographer's jecp, fying the National Geographic Socety «© Tag, 
locred down, Mr, Fletcher went for help: when he seturned, waves wore lapping fie tenders ened the diver 
was terchod of the hood, A Coast Guar track, helped) by the peeps four-wheel dove pulied it aut, 
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Sea-hlusted Stumps Bear Witness to an Ewer-shilting Front 


Canstant wartare between wa and land alone the peel ulters the beach, makes rnd unmkes capes, Obs 
new inlets aml fille whl ones. These stumps were part of a forest af False Cape, Virginia, when tt wos @ true 
cai Dery teprects withttoad the sea's ssiulis Fale Cape bb so named berauer to Goustel wessela Ls 


topography resembles that at Cape Henry, some 24 mole to the north (page 237) 
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Who's the Most Populur Man on Any Beach? 


Durheg simmer months 


omnia Bench bailoce: with am 
throng its siz miles of beech: voloriul ombrellus dit the shone 


Himes iti off-senson population. Vorwtlonists 
Rubber rafte title the breakers, replacing the 


LCs which race) ashore in firictice maneuvers during wartime (Flute FI), 


reel. It is a geographical shutilecock, a true 
migrant, no more securely fixed to the map 
than its wanelering dunes: 
may if is wandering off, leaving behind i 
nothing more substantial than fathom lines 
on ff mariners chort. 


To everyone's dls- 


Vagrant (ape Henry 


This is not the first time Cape Henry has 
zone on a pilgrimage. Tt was once eight miles 
to the south, Were it to resume its old place, 
the shore resert of Virelnin Heach might be 
emixirrassed to find itself two miles inkend in 
“ dense forest, 

T:suw evidence of His former pesithen in the 
old stumps-and peat beds which are sometimes 
covered at low tide near the resort. The 
Army has placed riprap at the tip of the cape 
In an attempt to prevent further movement. 

Taking to the air over the cape, | was able 
To traice is growth and recent recession by the 
lines of ancient dune series which 





Were is 


easily readable as tree-growth rings, The 
story they told me is one of line after line 
of SHO S pits folliwel by Hun. 

As cach new series of dines was formed, 
those behind it became covered, first with 
sand prasses, then with bayberry, and finally 
with trees, Thus was bullt a cape ahout fire 
miles broad and three miles in depth. 

Then | could see where the picture hind 
changed, about the time the Jamestown colo 
nists landed an the cape in 1607, The sen 
had counterattacked, throwing up a. great 
marching dune, three miles long. which rolled 
is steady way inland. 

Between this great curved dune and the 
aha lliow ives betninea the Cape, theltered from 
Qales from the sea as well as from cold blasts 
cut of the nerth al weet, a owildernes erew 
ip, one of venerable oaks, hickories. ber hes, 
gums, and pines, alternating with pools peo- 
pled with evpresa and tupelo. ‘This wilderness 
has been known to Virginians at least since 








Hawi Ritty Hawk Lifeboat Station 
! iN Kilt Devil Hill 
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the time of George Washing- 
ton as the Desert. 

The grassy foredune mun- 
ning along the beach is a bul- 
wark against the sea, but the 
moving dine can be likened 
io an amphibious task fore 
landed to push inland and pre- 
pare the way for the final at- 
tack by the sea. So-this-dune 
traveled more than a nile into 
the Desert, rearing itself more 
than SO feet into the air. It 
left far behind the old light- 
house, first Fecerol beacon im 
the Li nited States, built in 179] 
wd still standing on a temnant 
of the old dune (pare 5276). 

In the dune's wake | saw a 
ghost foresi—gray skeletons, 
headless tind limbless, en- 
tombed for 200 years ane 
now being exhumed to bleach 
in the sun, They were mainly 
of cypress; other Jess-endur- 
ing trees had disappeared. 

The trees in the path of the 
dune could only stand and die, 
hut others fought back by 
counterattuck from the rear. 
They tried to overtake the 
dune, to climb upon ite back, 
and to smother it by depriving 
it of its mulive power, the 
wind. They sent their winied 
seeds spinning downwind to 
grow into more trees and to 
send more seeds out to attack. 

But the dune fought a. de- 
laving action, scorching the 
tender seedlings with its sume 
mer sind and imprisoning the 
semis in its dry top lever until 
their germs died of thirst. The 
forest could not catch wp. 

Help wos needed, for the 
dune was not only destroying. 
the forest but covering the 
military features of Fort Story, 
which cefends the Chesapeake. 
I had been there to witness, 15 
years ago, the beginning of the 
defeat of the dune. The for- 
ester bad been called in, and 
the dune was covered with pine 
needles to bind the sand tem- 
ipabioed and keep its fierce 
heat from killing the seedlings. 

Then some hundreds of 
thousands of six-inch pine 
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Sera trl vis 
The Desert Is KResecued 


No longer menaced by the great dune, the 
Desert was threatened from another direction 
ad | again watched its rescue. It had become 
a place of sclentists ane nature 
avers from all over the country. A pair of 
sandy wheel tracks wandered through it—j 
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Leaving the cape, | 
drove (o the end of the 
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mv wheels off into the 
sand. With my tires 
down ta 20 Hones wee 
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accelerator, IT roared 
across the dry bank, 
band for the hard 
stil of the wash. At 
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drop cut by a 
Storm. 

Phere was nothing in the book about what 
to co: WT Salt a criving MeRLOTS hae neglected 
fo mention such a possibility. Soa I pulled 
uround, hitting the bank squately to prevent 
cipsizing, locked my wheels, and slid venthy 
over the drop, crumbling the eige as I went. 
ant) landed on the Wayve-packed wish with 
huirdiy 2 jar. 

For a While the wash was level:. then I 
reached a stretch of undulations formed by 
breaking waves, where the occupants of the 
rear-seat found themselves ina continual state 
Of suspension, Ty very youn such a 

‘etch of beach is always al délieht, Wut Ine 
SIme Che motion causes real seasickness: there 
lore t fan upon the dry bank until the undu- 
lations eiced. 
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A half-dozen miles or so south of Virginia 
Heach | turned! inland to search crumbling 
records in the old courthouses of Princess Anne, 
Virginia. They told me o strange tale, a paral- 
lel to a well-known story of colonial New 
England. 1 found that as Massachusetts had 
had its Salem witch hangings, so Virginia had 
had its Princess Anne witch duckings, 


Here Witches Were Ducked 


Ducking was not so harmless as it scunris. 
A women accused of witchcraft wae stripped 
of her clothing; bound, and cast into Une water, 
If she finate!, she woe guilty, and was 
promptly. hanger. Tf she sank. she was inno- 
cent: but, being ded from drowning, she 
profited litte in her vindication, 

Grace Sherwoe! was Princess Anne County's 
inmous witech “The records tell how she was 
indicted in 1706 for being a witch, was taken 
ton place aptly name! “Witch Duck,” bound, 
and thrown into the water by the sheriff. 

The affair ended in anticlimax, however, 
Bound! as she was, Grace Sherwood confounded 
her would-he executioners by clambermng 
ashore anc, far from being: hanged, lived on 
more of less happily, as far as the necord 
states, for 34 more years, and died in ber, 

Returning to the beach, T reached the bulge 
in the coastline at False Cape, where the wash 
widened and became as flat and anueth as a 
pool table. After picking my way through the 
stumps af the submerged forest, which indicate 
that there was ence a trie cape there, prob 
ably the one shown on old maps as " ‘pa 
Barkley,” | picked up speed (page 327 

But I passed too many blurred, rtasestlie 
looking objects and had to turn back for 
another logk, They were, respectively: a 
hummerhesd shark ane a Large sea turtle which 
had come to on inknown end: an osprey which 
had caught a fish too large to handle (page 
334); and a concentration of sea shells, 


Amphibious Pigs Like Sea Food 

Some moving dots on the horizon became 
figs in the surf. We étaredd at one another 
for a while, and then the pigs went hack to 
slicking their heads under the breaking waves. 
They were uncovering a queer litth mole 
ctaly (Romerita. talpoida’), which is about the 
shape and sim: of a pitenn’s eee (page 353). 

There were hundreds of these crabs. just 
under the sand, and they migrated up ant 
down the siope of the wash as the tide moved 
in and out. As the swash of each wave re- 
cmied, 1 cold see the V-shape! marks made 
on the sand as they spread their antennae to 
catch food, their bodies remaining hidden 
under the sand. 
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The pigs get fat on this and other sea [nodd: 
but since their pork is a hit iehy to the taste, 
they aire penned up and fed a landlubber diet 
before being marketed. 

Nine miles inside North Carolina, I climbed 
Lewark Hill, un 80-foot marching dune, for a 
preview of what was to come. Four miles to 
the south, among great yellow dunes, wits be 
sim. Currituck Beach Light, On my rig 
was Currituck Sound, 5 miles wide and 30 
miles Jong, 

Many vears age there was an inlet just to 
the north, and the water of the sound wus salt, 
Then a great dune, probably Lewark Hill 
itself, had a part in closing the inlet, and the 
water turned fresh. The State hopes to Keep 
the water fresh, becuse great tlamage to plant 
and animal lite would resalt if the sound ever 
became salt again 

As | Jeft zwar Hill, T began to meet bald 

cughes on the beach. ‘There were several pairs 
of adults anda number of young in immature 
plumage. In the next gine miles | counted 
17 of them, nearly two to the mile, a nate- 
worthy density, Eight years before | hail 
seen only twain 140 miles from Cape Henry 
to Hatteras Inlet. 


Chronicles of Whale Head 


1 crossed the steep foredune to Currituck 
Beach Light and the @reen oasis nestling at 
its foot. Locally the place is thrice nomed; 
Whale Heal for the hav, Currituck Beach for 
the light, and Corolla, North Carolina, for its 
post aftfee, Few beach travelers suspect its 
mresence behind the dunes. 

Tts narrow lanes ore bedged in by green 
thickets, which on that day were alive with 
myttle warblers, mockingbirds, ancl cardinals. 
Children were playing under the live oak in 
front of the white. schoolhouse with tiny bell 
tower, atu] a cow and some chickens foraged 
on the grass-grownestreet by the general store. 

Currituck Beach Light is of unpainted red- 
brown brick, mellowed by ?O-odd years of 
storm and sun to the coler and texture of the 
tanned, ruddy cheek of an okt sea captain. 
It fills the 80-mile fap between Cape Henry 
Light and Bodie Island Light at Oregon Inlet, 
WHIing against a coast that is op daneerous 
lee shore when @ northeaster is blowing. 

Att such times the surf is incredibly violent: 
mighty seas corl forward ane crash their in- 
told tons of water vertically down, Thev 
batter men to death even before drowning 
them, aml tear massive-timbered ships as if 
they were orange crates. 

Such was the surf which took 83 lives in 
sight of the light on the last day of January 
in (878; when the Metropolis was wrecked. 
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signed by aoman named Orville Wright." 

Below Currituck Beach Light I met a whale 
on the wash. He was.a pilot whale, or black- 
fish, about 12 feet Jong, and he hed pot long 
been separated from his mother,7 

A herring gull stood near by, eying him 
speculatively, as jit intervals the whale sighed 
dismally and tremendously through the top 
of his head and ance in a while strugeled 
foithils, 







He had evidently struggled o bony 
time-to get afloat and was getting discouraged. 
The pilot whale seems to be subject to 
blind panic, ond a leader will suddenly dash 
ashore, followed like sheep by the rest of the 
herd, I wandered what could have frightened 
this pilot whale. 

He was anexample of symmetry and stream- 
lining—clean and sleek and shining. He had 
the hich, noble forehead of a thinker; Kut be 
was, Tam afraid, not quite bright; if he was 
ap wise, Why did be strand himself? 

Nevertheless, I was sorry for him, andl Inter 
Powas reliewed to find that he got afloat an the 
next tide, to the probable disgust of the herring 
gull. . 
Helping Hands in the Sund 


[stopped on the dry bank to investigate an 

old wreck, the ribs.of which from o distunce 
resembled the bleached skeleton of a steer 
beside some desert trail, 
Phere was no sign of habitation or human 
being from horizon to horizon: vet in five 
minutes [ looked up to find a Coust Guard 
car, two fishermen ina model T,.and a travel 
ing butcherman with his shop on wheels, all 
Stopping to sée if [was in trouble, 

Then along came an ofainge-colored bus 
labelad “Dare County Schools.” Tt was loaded 
with children enthusivstically bent on giving 
help should it be needed. 

No traveler on the beach passes another 
without a greeting, and it is unknown for 
anyone ever to pass a stopped car without 
offering aid. 

] turned inland at the site of old Caffevs 
Inlet and drove some miles on the sandy shore 
of Currituck Sound. My trail plunged into a 
durk forest of oak and holly, where the sand 
riits, to my embarrassment, toak me through 
the front vards and almost actos the front 
porches of the chuine-forest village of Dock, 
Sarth Carehina. 

Near Kitty Hawk I croseed the paved 
Wraht Memorial highway. Offshore was 
once enacted a sen tragedy, the details of 
which have remained a mysterv—the disap- 
pearance of the davehter of Anron Burr.t 

Farther down the beach, the ill-fated Swed- 
ish steamship Carl Gerhard came ashore in 
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1920. She sat there for some years on an 
even keel, then sank straight down in the sand, 
Today there is no trace of her, not even her 
bridge, on the smooth sand of the wash. 


Americu’s Greatest Barkhon 


Four miles south of Kitty Hawk Lifeboat 
Station, and about-a mile inland, stands whit 
was once the largest and most nearly perfect 
harkhan, or crescentic matching dune. in the 
United States. [t is: 91-foot-high Kill Devil 
Ail. From December, 1903, when the Wright 
brothers mace their first fights, until the dune 
was immobilized in 1929, it marched south- 
wird 300 feet, or roughly 20 feet cach year. 

This rate of travel agrees with that of the 
hatkhans of North Africa, Aso rule, small 
dunes travel faster than large ones; in Egypt 
dunes about 60 feet high, being one-third 
smaller than Kill Devil Hill, travel some 50 
percent faster, ar 30 feet per yen, 

T saw the great dune before man laid ble 
restraining hand upon it; it was pure wind- 
sculptured beauty. Now it has been covered 
with woods debris and planted to gross and 
weeds to stop fis movement. <A beautiful 
monument stands on its summit, 4 memorial 
to the Wright brothers (Plate 1). 

But itis a dune no longer; it is just a hill 
with parklike ¢urlicwes of walks and drives 
around it, Those who love the wildness of 
the Land of the Sea would prefer to see the 
dune covered with a flewing golden robe of 
sea oats, which would have stopped its moave- 
ment but preserved its heauty. 

From the top of Kill Devil Hill I could see 
to the south, across a narrow sound, Roanoke 
fsland, site of the Lost Colony and the birth- 
ploce of Virginia Bare (Plates VI, VII). 
But before crossing. over to it, | drove west 
over arched] weoden bridges to Colingtan 
Ishand in Albemarle Sound, 

There 1 learned that the Lost Colony of 
1387, which antedated Jamestown by 20 years 
and Plymouth by 34 years, may itself be ante- 
dated by another lect colony perhaps several 
centuries older, 

Some years ago, so the story goes, an old 
live oak growing on iin Lndian shell burial 
mound was-uprooted in a storm, In ite roots 
were two carved pipes which were not Tndian 
in design or composition, They were thought 

*See “Motorscouching Through North Curling.” 
by Meleille Chater, Nattowar Ghotwarne Macarnye, 
Muay, 1924, 

Tare “Whales, Coants of the Sea” hy Remington 
Ketluss, NaTWAaS GhocKAFic Magatinn, January, 

TSee “A Bit of Elirateihan Eng in: Armenia,” 
by Hlinch Nettleton Epler, eter G ritinopeaa 
Magar, December, 1553, 
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with the “Reltles of Rilmarlic,” 
[ound across: ite seund on the muininnd and 
fkened to Roman urns. The Inedlian taught 
the white mun to smoke. Hut who taught the 
Incian te smoke? 

Lontiniing southward, | drave post Noes 
Heal, where wreockers were supposes! io have 
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ormingted the mame throwh the custom of 
luring ships to their deen by tring a lantern 
to a horse's head] to simulate o light on o ves 
wel oft makes a pool story, but reference to 
the map shows Nags Head to be the name of 
i Village in southern Englund: ane the early 
settlers.al this reel, many of whom cane from 
England, brought the names of some of their 
towns with then, 

Por ten mites-south of Nags Head | drove 
an msile trail, my car lurching mightily in 
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Angry Waters, Whipped by Hurricane Winds; Topple Beoch-side Homes oft Nags Plead 


Wet Indin hurricanes that weer 


That ol Seniomber, 1944, drove galt water cloor across the 
Reversing direction, it hurled the pilud-op water back to the wa (page 3399), 


the deep meandering tracks like » skiff in a 
shart beam sea cand scraping its belly om the 
sani amd grass till it shone like a newly minted 
com. To was in search of Oregon Inlet, the 
exmiet position of which is a hit uncertain 
because of its constant southward travel 


Come ta Sea in an Automobile 


suddenly | emerged from among the dunes 
im to a wide tiwreh covered with a foot of 
water in which there wae a maze of channels 
through the grass. Beyond it was the inlet: 
the withers of Pamlico Sound were flowing 
swith seaward, meeling @ succession af hears 
seas coming in. ‘The resultant maelstrom | 
wis Lo cross wits tal reassuring. “There was no 
atm il a ferry or a ferry slip, and it was nearly 
sailing time, Some tire tracks: disappepred 
inte the waber, but in that marshy labyrinth 
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there wos no sign of where they emerged, if 
they ever did emerge instead of continuing 
down tu Davy Jones's locker. 

Being without compass, sextant, or channe] 
huavs, | lay to for a pilot, He came in the 
form af a Government truck, which took to the 
water in a cloud of spray. i followed circum 
spectly, hub-deep in the water. After half a 
mnie of channels we came to a marshy bank, 
and there was the ferry. 

{ drove up the landing ramp and then helped 
pry the ferry away from the bank. The waves 
of the inlet kept the deck under a few inches 
of water during the crossing, but that, I 
learned, was normal. 


A Havwen for Birds 


In the inlet we passed a flock of 300 black 
ekimmers, known locally as shearwaters; andl 
a large flight of cormorants, called there 

“nigger geese," passed close aboard, 

The ferry sailed up to o likely-fooking 
smooth spat on the far shore and dropped its 
ramp, Tits three vehicles hacked off and wan- 
deral over the sand fats in a generally south- 
erly direction. There was no road; each knew 
where he wanted to go and made his ‘awn 
tracks in that direction. The sand driver is 
an individualist and an optimist; he always 
seeks a better route aver the sand but almost 
never finds it. 

In shooting the dry bank en route to the 
wash, I failed to build up my speed high 
enough before hitting the deep dry sand and 
mot stuck. J did net spin my wheels, but tried 
ricking out inos rhythmic forward and back- 
ward motion, My tites went deeper, 

With the help of a passenger | gave the 
car the rather violent lateral rocking treat- 
ment, ‘The tires were momentarily jerked up 
on the high side each time, and 4 little sand 
flowed beneath them. 

After ten minutes my tires were back on 
the level. 1 scooped the worst of thealry sand 
from the ruts aheud, let my tires down from 
20 to 135 pounds, and, being careful to keep 
my power even with my traction and nut 
ahead wf it, pulled outand dewn to the wash. 
I was learning. 

I spoke the Oregon Inlet Station and the 
Pea Island Station, now inactive: The litter 
wis Tinned by Neerves. 

Aside from its professional efficiency, it 
wos. noted for its pork chops and pan-fried 
cabbage, and for the bowl on the oes table 
into which went a contribution whenever some 
profanity slipped owt. Near by is the Federal 
inigratory waterfowl ref agin where, with the 
gume birds, thousunds of laughing gulls 
breed, 
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Surprisingly, New Inlet hae) closed, and 1 
sped over its farmer site on the wash. 

A few miles south I spoke Chicamacomico 
Station, where | got more details on the burri-. 
cane of September 14, 1944, about which I 
hod been hearing oll down the coast, With 
the barometer fallen to 27.97, and the onshore 
winds blowing, the sea rove and prised come 
pletely ocross the reef, piling op water in 
Pamlico Sound and flooding the mainland. 

Suddenly the wind decreased in velocity 
with approach of the storm center; then, in- 
creasing agam, it blew violently frotn the 
opposite «direction, and the piled-up water 
irom the sound surged back anel washed acres 
the reef, meeting the seas coming in from the 
OoeAn, 

Many houses came adrift in the near-by 
villages of Rodanthe and Avon, taut, thanks 
to quick action by Coast Guarilsmen ond 
fishermen, there was no loss of life. 

Out at sea it was a different story, Two 
Coast Guard cutters, Jechron and Beilloe, 
were convoying a torpedoed ship northward, 
Mountainous seas [nid them over on their 
beam ends, and they foundered. 

After drifting in life belts and on rafts in 
shuirk-infested waters for more than 50 hotrs, 
survivers were picked up by Coast Guard air 
and se units, Forty-eight officers and men 
lost. therr lives, 17 dying on Ube second night. 
In this rescue work, the motor lifeboat fram 
the Orevan Inlet Station dir] yeoman service, 

Thrite-sccursed Spot 

Ten miles farther on, [ reached a spot which 
is thrice accursed. In the Avgust hurricane of 
1899, the schooner Aurea Reppord drove 
ashure here, hitting with tremendows force. 
Surfmen shat a line 500 yards across her 
hendstays, but her crew wae powerless to 
reach ft, 

The report goes on: “Ship started to go to 
pieces: deckhouse first, hatch combings, decks, 
and bulwarks. The passenger, Curmmings, in 
the mizzen shrouds was caught by one leg in 
the ratlines and slammed back and forth until 
dead before the mizzenmast fell over the sie. 
Mainmast broke in two and followed over- 
board. Seaman Tony Nilsen was carried with 
it, worked himself clear and disappeared, 

“Captain Wessel jumped from fore rigging 
to try tf swim ashore: turned back oni 
drowned within five yards of the ship, Mate 
and three seamen in fore rigging fell into the 
sea with foremast. Surfmen with line around 
waists waded into the heavy surf filled with 

*See "Life. with Our: Fighting Coast Guard,” by 


F. Barrows Calton, Natmowat Osemmearpai (Moana: 
int, Mig, 1943, 
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planks, timbers, and broken sours: saved! three 
men, Captain FE. O, Hooper of Litt Kinna- 
keet Station nearly lost his life, broke leg.” 

That was not enough. The next day the 
harkentine Priscila come ashore there, Four 
lives were lost, but surfman Kasmus 5. Micdg- 
ett of Gull Shoal Station, on mourited patrol 
and with the sea up to his saddle girth, went 
mio the surf and singlk-handed saved ten 
persins. 

That was «till not enough. In the 1933 
hutticane the four-masted schooner C, A. 
Koftier was driven ashore at this same spot, 
but the water was so high that she rode far 
up on the beach, Nine men, a woman, and a 
dog were taken safely ashore by breeches 
buoy, Captain Hooper, who had broken 
his lew itv the Aurore Repperd rescue 34 years 
before, took part in the Adler rescues. 

The hero of the Priscilly wreck, Rasmus 
Midgett, bears a nome that & «a proud one 
on the reef. The histery of the Coast Guard 
tid the oll Lifesaving Setvice ts inseparably 
linked with the name Midpett. 

When Keeper John Allen Midgett took 
4 suriboat out from Chicamacomicn in eis 
to the sid of the blazing tanker Mirlo, 
crew were all in the Midgett family: E locee 
John, Arthur, Clarence, Zion, Leroy, and 
Lee O'Neal, whose 1 muther was Midget. 
Midgetts not only served in lifeboat stations 
in this war, bot their names ore known all 
over the Pacific, where they manned hinding 
craft for amphibious operations. 

Sixteen mort miles, and T was at Cape Hat- 
teras: Licht. Darkness wos falling, the sen was 
rising, and the bank was steep and soft. T 
made it to the dunes, however, tn o breathless 
dash, after first reconnoitering on foot and 
placing sand monuments an wach and crest to 
ruide my tums. 


Soldiers of the Sand 

Hatteras Light was saved by grass after the 
Government had given it op for lost and built 
a new tower invbiune. ‘The water had come in 
nearly 500 yards since 1872, threatening the 
light. Brush fences raised a dune, and sea 
mits were planted on it. The dune has grown 
and expanded until now the light is cut of 
dunger. A Jowhy grass did what engineer and 
steel groins could not. 

There has been constant warfare on the 
reef between the sea and the wonder graces 
of the sand. Hefore men come, the grasses 
were victorimus. They built the barrier chimes 
behind which the forests of Hatteras grew. 

Man hos been almest an enemy? at best. a 
poor ally, He cut the trees, and his stock 
ate and trampled the sand grasses, Liss of 
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the northern forest of Hatteras and inroads 
by the sta followed. Not until lately hos man 
learned! to help the grass, to replant it when 
the sea washes it away, and to keep his stock 
from it. 

Like two Coast Guard beach patrols, two 
sand prasses meet here on the reef: beach 
grass comes down from the north to meet sen 
oats coming up from the south, They form 
no sod, but ther do better than that, ‘They 
force the wind to drop the sand, and as the 
sand tises each year they sen out roots at 
the new sand level and step by step keep pace 
with the rising dune. In the meantime their 
subterrancan stems spread the grass. widely, 

A third, saltemeadow cord grass, which 
covers the range of both, has similar proper- 
ties; and a fourth grass, which T call ‘purple 
hair,” takes over hack of the dunes and in 
October forms a purple blanket from northern 
to squthern boris, 

Though residents are skeptical, these 
trasses, if handled right, can protect Hat- 
teras and the rest of the reef from both sea 
and sound, again making it the forested para- 
dise it once was, Much of the extensive grass 
piensa nude in the late "30's has liven Inst, 

use doing the war there was no money 
of labor for replacing the grass washed out by 
Hurricanes, 

Buxtan woods were a pleasant change from 
the wind and sun of the beach. The wind 
was but a whisper in the tops of the pines 
as J drove past red-berried yaupon, the lovely 
opens French mulberry, fragrant 
bayberry, and grapevines which grew to the 
treetops, And ] met bere, at its farthest 
north, an adventurer from the south—the 
dwerf palmetto, a true palm. 

In 1957 the Government took steps to make 
Hitteras inte a national seashore recteational 
area, The war temporarily held up the proj- 
ect, and oll companies moved in to explore for 
al, Deep test wells brought up thousands of 
tiny fossil animals instead of oil, and plans 
for making Hatteras into national pilin 
ground are agin being considera, 


Humor vn Hatteras 


During the wor a Coast Guard doctor min- 
istered to the pecple of Buxton and the other 
Villages up and down the reef. He delivered 
many babies and relieved much. suffering. 
fut residents were not unconscious of the 
humor in the <ituntion when he stepped out 
of his official station wagon to visit an ex- 
pectant mother, for on the side of the vehicle 
was the sign “United States Coast Guaril 
Recruiting Service''| 

Beyond the woods [ drove through the 
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open moor to the ishing community of Hat- 
teras village. It is a place of shrimp, croakers, 
ray trout, Mounders, spot, and a cumber of 
other food fishes. Offshore, around the wrecks 
that litter the bottom, sportsmen find amber- 
jack and dolphin. One tock a $94-peund blue 
matlin: and red drum, of channel bass, are 
caught in Hatteras Inlet.” A three-car ferry 
makes the three-hour trip. across Pambico 
Somnd to Engelhard on the North Carolina 
mainland, 

Across the Inlet to the southwest T drove the 
longth of Ocracoke, an ishand that is half lond 
and half water, for [ drove the last few miles 
through shallow water. They told me of an- 
ather mystery ship, the Caroll A. Deering, a 
three master, With ber table set for dinner, 
she sallect Into the shoals in February, 1921, 
with no one aboard except a cat. The cat 
lived for yeurs at the Cape Hatteras Lifeboat 
Station, but the mystery is Still unsolved. 

On the southern end is the village of Ocrn- 
toke, the metropolis of the reef. It has a 
concrete street which served its former Naval 
Amphibious Training Base, Here Blackbeard 
lived between raids, and in Hatteras Inlet 
there: is an cere reminder of his cutthroat 
days. An Army Air Force photographer 


brought ta light the presence under water of 


the immense current-scuiptured figure of a 
pirate, his head gaping with cutlass wounds 


(page 336). 
Driving the Dark Reef 


On the return trip north, darkness. overtook 
me at Caffeys Inlet (Mate VITI}, The wash 
was smooth as velvet aul hare; there was no 
vibration—just the hum of the engine. ‘There 
wis nothing outside by which to judge speed 
or distance. The beams of my headlight 
seemed to be absorbed into the sand and the 
wir: it was like flying. at night. 

Fora time the surf foo curled into my lights, 
cutting down my speed. Then it blew azide, 
fii) before T koew it my speed had mounted 
ton high for the occasional tidal gully and 
the stumps which 1 knew lay ahead. 

[ drove by dead reckoning, checking my 
mdiiantes fo the tenth of a mile against 
the detailed lig kept on my way down: there 
was nothing else to tell me where T was. 
There was the curious feeling that | was veer- 
ing trom my course. Soa pilot feelk when be 
is on instruments, But when | turned the 
wheel, [ran into the swash of the waves and 
had to straighten out again, 

Something was wrong, 1 should have riised 
the beam of Currituck Beach Light, but it-was 
net there, | cemsidered aod discarded the 
possibility that T had somehow made a circle 


on the wile wash antl was headed south, | 
waited until my computations showed that I 
should be abreast af the light, then zogmed 
up over the crest of the bank for a look, 

The tower was there, all right, looming wp 
dimly in the darkness. But it was dark. It 
was like « good Samaritan, after many years 
of help to travelers, suddenly -gone blind. 

I returned to the wash and after a few miles 
turned dround fer another look. The light 
wason! It had been but a temporary stop- 
pate, I did not feel quite so lonely. 

Suddenly there were green eves peering in 
from the sea. I relaxed when the eyes be- 
camé my friends, the pigs. Farther on 1 
pulled up sharply a8 more green eves faced 
me from dead ahead, and threaded my way 
carefully through a herd of cattle lying at 
the edge of the surf, placidly chewing their 
cuds, They were refugees from the insect- 
ridden marshes. 

As 1 rounded False Cape, plovers wheeled 
inmy Lights, and myriad ghost crabe danced 
weirdly in the beams as if they plaved belore 
fiootlizhts, The seas were reaching hucher 
now, and the rim ef foam on the advancing 
wash was like a necklace of diamonds in the 
headlights. 

Because the wash was narrowed by the ad- 
vancing tide, T had to turn partway up the 
bank as ench wave came in and then allerw 
it back to the harder sand. This, with the 
undulating beach as I breasted Little Island 
Station, gave the car the effect of a ship 
vawing andl Sealant in a quartering ima, sonel 
[ was glad when | splashed through Rudy 
Inlet and was at Virginia Beach, 

The lighted streets daseled my eves: T had 
rome from a strange, dark world into the land 
of Neon antl Mazda, 


(old Flame im the Night 

Back in my cottage on Cape Henry I went 
to bed tired, but | did not-sleep well. ‘There 
seemed to be a flickering before my eves, 

I awakened to se@ a queer, recurring flash 
momy wall, Raising myself on my elbow, 
I fonked out, straight into a fantastic dream, 
at what might well have been a page from 
Dante's /nferno; at what, to my sleep-fllecl 
eves, was a flaming sea where molten wives 
were breaking upon a brazen beach. Each 
wave was tipped with fire which changed from 
a pale green toa vivid blue: and as it broke 
there was a bright flash, bright enough in 
which to read the fine print of a newspaper, 

[ shouted to rouse my family, ancd in swim- 

"See The Book of Fishes, ected by John Oliver 


La Gorce, published by the Nitional Geoeraphile 
Sotie by, 
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An “Improved Road” on Cape Hatteras! 


Fatending only oo few tiutdred fect, 
than to ald : 
feed nat have fas. 


ming Clothes all of ws, grown folks, children, 
and doz, Tati down to the water, 

When we eet there it wes ono loner a scene 
from Dante: instead, we were in’a veritable 
Land of 4, a pale-emerald land of shimmer- 
ine light, 

Entronced, we plunged into the water. 
When We srose we wore suits of shining 
milil: the water running duwn owe faces be- 
came c cascade of jewels 

On the wet sand the footprints of running 
children glowed briefly os their fewres stood 
out black against the incandessence of the 
breaking seas, 


Blue Crabs with “Headlights” 


Wher we swam, our fingers beneath the 
surface were vlewing embers, Sinall fish dart- 
ing swiftly in the lagoon behind the bar were 
like miniwture comets, and for once the scurry- 
ing, shorp-pointed blue crabs, so painful to 
the ankles, could be avoided." . 

They care sculling ‘along as recklessly as 
over, but they were how equipped with heart 
lights, aru on each sharp point they carried 
a running lyht, 

‘The children, braving this strange water, 
took mouthfuls of it and breathed magician’s 


the wWowden tracks wer built to protect an artificial dune rather 
motorists, The teewe plate on the cor tndicates the ower is a visitor, 


Cars kept cn the reel 


lire by simply spouting it out again. Jerry, 
the family Airedale and expert retriever of 
robber balls, shored the excitement. The 
thrown ball hit the water like an exploding 
magnesiom fare and lay there radiating preen 
ripples of light until the dog, his coat set with 
a thousand emeralds, swam out to get it. 

At lost, reluctantly, we went back to bed; 
we: had lived for «a while in fairyland 

The night of cold fire was due, scientists 
cay, to the presence in the water of myriad 
luminescent planktonic organisms. Such eis- 
plivs of phosphorescence are not uncommon 
in trope waters, but | bad never seen = 
brizat a display so far north, 

Something like it oorurred once at Santa 
Cruz, California, and again years later at 
Marshtield (Coos Bav), Gregson. Weak dis- 
flava of phosphorescence are of common 
OCCUITEnCe.* 

The great sand reef lod shawn me many 
things, but it had waited till the last night to 
HU my eves with splendor. 


® See “Crake ond Creblke Curiosities of the Seq." 


by Wiliam Crowder, Nanowat Gpoqnarmic Maca- 
Zinc, July, (O38. 

Poet “Living Jewels of the Sea.” by William 
Crowder, SaTrwinan Gneceapaw Magaziée Septet 
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Indian Life Before the Colonists Came 


By STUART 


DAY'S pictorial journalists, whos 
work with camera and typewriter brings 


the world inte every home; had their 
lOth-centory prototypes in two Paropean art- 
ists who coveral” America less thin 100 years 
after Cohimbus: made his historic tunedfall, 

The artists were Jacques le Moyne de 
Morzhes and John White. Le Moyne, in 1564, 
participated in an (-fated attempt to establish 
a French Buguenst colony in Spanish Florida. 
White, a£ one of Sir Walter Raleigh's colonists. 
made three trips from England to “Virginio,” 
in 1585, 1587, and feo, 

Each was commissioned to map and puint 
what he saw. The results stirred Europe much 
as a similar pictorial record of life on another 
planet would offect the world today. 

Le Moyne’s New World sojourn ended sud- 
denly on September 270, 1565. On that day 
the Spaniards; established in Florida since its 
discovery by Ponce de Ledn in 1513 and de- 
termined to block any attempt of the French 
to gain a foothold there, assaulted the Hurue- 
nots’ Fort Caroline and killed most of the 
delenders. 

With « few others, Le Moyne escaped to a 
French ship. Storms swept the vessel to 
Swansea, Wales, instead of the intended ides- 
tination in France. Te Moyne Inter turned 
up in London, where he was employed by 


Raleigh. 

Florida Scenes in Water Colors 

Le Moyne was not heard of again until 
1587, when Richard Hakluyt translated into 
English René Gou laine de Laudenniere’s nar- 
ratives concerning the French colonists im 
Florida. Hakluvt's introduction to the Ene- 
lish edition revealed that Le Moyne, working 
mainly from memory during the two decades 
following his flight from the New World, had 
produced a-series of water-color paintings de- 
picting Floritha scenes. 

News of Le Movne's paintings extited the 
interest of Theodore de Bry, a Flemish gold- 
smith, engraver, and publisher whit had fled 
from his birthplace, Litge, to Strassburg and 
then to Frankfurt to escape religious persecu- 
tien, De Bry journeved to London and offered 
to buy Le Moyne's paintings, planning to use 
them to illustrate a book on Huguenot suffer- 
Ings, ‘The artist refused to sell, and De Hry 
returned to Gerrvany, 

A year later De Bry went back to London 
junit! bought from the artist's widow (Le Movie 
died in 1585) not only the paintings but his 
Florida tarrative, 


a3 | 


IK. Jones 


On the advice of Haklivt, whose main in- 
terest was in English colonization of the New 
World, De Bry postponed eneraving Le 
Moyne's pictures and gave pricvtity to those 
painted by John White on the Roanoke color. 

White came to America with Raleigh's first 
expedition in 1585, but returmmed to. Englanal 
after nearly a vear on Roanoke Island and the 
near-by mainland of what later became North 
Cartlina. He was back again, as governor, in 
[537, intending to stay in order to complete 
his pictorial record and help justify Raleigh's 
faith in England's future in America. 

Persuaded to return for supplies, be soon 
reluctonty <ailed away. Behind him he left 
more than a hundred eolonists—among them 
his daughter and bis new granddaughter, Vir- 
ginta Dare, fitst English child born in the New 
World, Not until 1590 could White make his 
last voyage to America. 


Mystery of the “Loat Colony” 


When be reached Roanoke Island the colony 
had vanished, leaving the single word “Croa- 
loan” carved on a tree. White attempted to 
follow the colonists to a near-by island of that 
name, but astorm miervened, Eventually the 
ships suiled back to Envland. 

The “Lost Colony” remains one of Amer- 
ica'a most absorbing mysteries, 

Most fascinating to Le Moynesand White 
were the copper-skinned natives of this in- 
credible new land. At no small peril they 
went boldly among the Indians anil, with 
meticulous attention to detail, recorded all 
aspects of New World life for the edification 
of the (Nd World. 
they made copious explanatory notes. 

Certain Indian customs inspired the artists 
to astonished admiration; othera moved them 
to observe that some aboriginal achievements 
matched those of the cultured Europeans. 

Describing a festive gathering around a 
roaring fire on the Virginia shore (Plate [), 
White reported that such events occurred when 
the Indians “racaped any great danger by sea 
of lande, or be returned from the warr... 
in token of joye.” He noted also their manner 
if chanting somes while shaking gourd rattles. 
“Tt is & strahge custome, and worth the ol- 
servation.” White concluded, 


Village Life of the Indians 


Indian towns like Secota (Plite IT), with 
its houses and gardens in neat array, were 
described by White os “commonlve fayrer™ 
than those encircled by poles, 


Along with their paintings: 


such wa 
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Pomeiooc (Pinte TIT), These two scenes de- 
pict many aspects of Indian life—feasting, 
dancing, raising carn, pumpkins, and wppemoc 
(tobwceo), hunting deer in the adjoining for- 
est, and obtaining water from a near-by stream 
or pond, 

Visiting Dasamoncuepruc, a villige near 
Roanoke Island, White was intricued by the 
wiv the women there carried their children 
(Plate IV). “For our women," he noted, 
“carrie their children in their armes before 
their brestes, but they [the Indians], taking 
their sonne by the right hand, bear him on 
their backs, holding the left thighe in their 
left arme."’ Here the artist erred, for in his 
drawing, with front and rear virws, the mother 
tee her child by the left hand and right 
thigh. 

“When they go to battle they pavnt their 
bodves in the most terrible manner that they 
can devise,” White sail of the “weroans or 
greate lordes of Virginia” (Plate Vj. “Ther 
carry a quiver made of small rushes holding 
their bowe reacdie bent in one hand and arrowe 
in the other, readie to defend themselves.” 

Le Moyne reported ‘the existence of moun- 
tains, “called in the Incinn languare Apa- 
latey.” a great distance from Fort Caroline. 
Ln these, he said, “are found much gold, silver, 
and brass, mixed together, Accordingly, the 
natives dig ditches in these streams into which 
the sand brought down by the current falls 
by gravity, Then they collect it out (Plate 
VI), and carry it away... and after atime 
collect again what continues to fall in” 

The Virginia Indians’ method of fashioning 
(hugout canoes proused White's greatest en- 
thusiasm (Mlite VIE). “For whereas they 
want instruments of vron,”” he Heparseds they 
knowe howe to make them as hantsomelye, 
to saile with whear they liste in their rivers, 
and to fishe with all, as Gurs,” 

An Example for White Men 

Le Moyne spoke approvingly of the Florida 
Indians’ custom of storing their crops in pub 
lic granaries (Mate VIII). This system spared 
the owners of the provisions any apprehen- 
sinns of being defrauded, “tneleed," Le Mayne 
observed further, “it i= to be ‘wished that, 
among the Christians, avarice prevailed no 
mote than among them, and tormented no 
mare the minds of men.” 

Le Moyne’s devotion te detail is evident in 
his painting of an Inellan chief, tiberally tat- 
tooed and bedecked with feathers and metal 
ommaments, surrounded by keening widows, 
and with other Indians and colonists standing 
at a respectful distance (Plate [X). In on- 
other Florida. scene, however, he apparenily 


succumbed to a tendency to exaggerate, for his 
“erocedrilles,” of alligators, are depicted as of 
unbelievable size (Plate XTIT), 

The Virginia Algonquians’ habit of cooking 
and eating their fish immediately after entch- 
ing them, as compared with the Florida In- 
dians’ thrifty practice of curing theirs. for 
later use, was noted by White (Mute X). 

White called the Lodians’ earthen. vessels, 
in which they cooked stews {Plate XT), “so 
large and fine thot our potters with large 
wheles can make noe better.” Of the Indians’ 
moderate eating habits he said: “T would to 
God wee would follow their example. For wee 


should bee free from many kynes of disensyes. 


which wee fall into by ‘sumptuous and un- 
stasonable banketts, continually devising new 
sawoes, and provocation of gluttonve to satistie 
Our unsatioble apoetite,” 

Conjurers, or medicine men (Plate XIT), 
were important personages in early American 
tribal life, and the Incdisns, White reported, 
“iw great credit ta their speeche, which 
oftentwmes they finile to bee true," 


An Early American Festival 


One of White's most elaborate works was 
his interpretation of a festival scene (Plates 
SIV, XV) in which men ond women prance 
in « kind of endless cong line around. a circle 
enclosed by seven curiously carved posts, with 
“three of the favrest Virgins” revolving slowly 
in the center, These events presumably were 
related to some phase of the crop cycle, 

Beside the entombed bodies of their de- 
parted chiefs (Plate XVI), White wrote, the 
Indians “sett their idol Kiwasa .. . for they 
are persuaded that the same doth kepe the 
dead bodyes of their cheefe Jordes that noth- 
Inge may hurt them.” And he added: “These 
poore soles ore thus instructed by nature to 
reverence their princes even after thelr death.” 

In 1590 De Bry pulslished in Latin Thomas 
Hariot’s ddmiranda Nerratio, Wusteated by 
copperplate engravings fram. White's originul 
Virginia water colors, The Florida volume, 
Brevis Narratie, with engravings of Le Moyne's 
piintings, appeared a ovear later, ‘Thee tro 
works launched De Bry’s grent publishing 
project, Grands ef Petits Voyages, 

The eleven De Bry engravings pfter White 
and four after Le Moyne, reproduced on the 
following 16 pages of the Nationa Gro- 
GeArhic Magazine, hove been taken directly 
from Admironda Norratio and Brevis Narration, 
in the Rare Books Division of the Library of 
Congress, Washington, D.C. 

The Lessing J, Rosenwald Collection in the 
Library contains one of the few copies of 
De Bry's 1590 English version of Hariot. 


Indian Life Before the Colonists Came 
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National Geugractrie Weetlacz Cngsaring Wr Thacders de Bry, 1808 
“When They Be Returned from the Warr... They Make Merne abaut the Fryer” 


Here Jolin White depicts the [ndiune’ “manner of proime with matiels” onal singitig jo celebrate a victory 
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eae na! He Thiesicte de Ber. 18d 
“Howses of the Towne of Secota Have Gardens ... Wherin Groweth Tabaceo (BY" 
Indians dance around carved posts (Plates XIV. XV), fenat in the village streee (ID), and shit ‘doer with Kow 
and arrow. Crouching Ina hut (F), a watchman “maketh eoptinual cryea and poyde” to fnghten Arment 
“Towle and beasties” away from ripening corm Speen was bit between tows (1H), “otherwise one stalke would 
thoke the growihe of another.” Pumplkisa grow in garden (7), From the river (L) villagers obtained water 
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“The Towne of Pomeiooe .... Gompassed Abowt with Poles Stucke Faste in the Grownde" 


Only the chict and his pobles eccupled hawses, Boildings were constructed of poles covered with mints which 
wer timed wp to mimit ight, The chief’: dwelling is marked B, Oppodite is the temple (A), “builded rownde 
and covered with siynne matter.” When towns were distunt from strrams, the Lodians dug poads for water {C) 
Feasts am) celelations were held is the middle of the village 
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“The Manner of Makinge Their Bowtes in Virgin Is Verye Wonderfull" 


by building Jow fires close to the roots (upper night), then burned off topes and boughs (center background) 


Lacking tron tools, they 


lodians felled 


hollowed owt the tromke by bering ond scraping with sharp shells 
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» They Take Good Heed that They Ree Not Burne’ 


© Netieual Caecgriplly seadity 


“Broylinge Their Fishe over the Flame . . 


ies a orfish ad a 


In the basket (right) a mew catch inclu 


these of Florida cired them for later une. 


Lukes; tan more are cooked beside the fire 


Oo by « 
wall hammerhead ahark. Virginia Indians ate their fish at once: 


atop «© wooden grill supporte 


Two shadlike fish siz 
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Bugrartng ty Pherdboer fle fhe, 1900 


© Watliual Gewraukie Gola 


“Their Seetheynge of Their Meate in Earthen Pottes" 


In ils totes the artist sacerstec! that the English 


might well emulate the Indians’ moderate eating habits and this “hee (ree from many kynee of diseases.” 


Fruit, meat, and fish were cooked together “aa in a gallimantiry or olla-podrida [French or Spanish stews." 
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“Att Their Great and Solemne 
Feastes ” & They Dance 
and Sing" 


Several times a year members of the Virginia 
Algonquian tribes guthered in one of their villages 
to spend hours singing and dancing, aw iluetrated 
here by John White, A great feast climase! the 
featival, 

Since many of the Indinns brandish or are 
adomed with parts af plants, most ethnologist 
agred that they were either praying for o botin- 
tiful harvest or giving thanks for crops already 
githered. The same scene apprara in the picture 
af the town of Secota (Plate ID), 

The festivities began after sunset, with the 
men “attyred in the most strange fashion they 
can devise, having certayne marks on the back to 
declare of what place they bee.” The dry mittle 
of semis or pebbles in gourds accompanied their 
smzing and dancing. When dancers dropped out 
of the circle because of exhaustion, others took 
their places. 

In the center of the rmg encloged by the carved 
posts sto? “three of the fayrest Virgins of the 
cdmpanic,” who embrmced each other and turned 
around -and around as the dance proceeded. In- 
dign maiiens customarily played important parts 
in crop festivals. 

To White, the carved heads on the post re- 
sembled those of veiled oona, Thev ore assumed 
lo represent minor deities. 


© Saillinal Gaegeraaiile Beehed ss 
Cearcriva tir Thetere de Dey, 1058 
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“The Tombes of the Weroans or Cheiffe Lordca" 

Here John White gruesomety depicts the Indians’ methods of embaiming their deceased chiels 

whom they venerated even after death, He reported how a beader’s body was eviscerater! ane aking); 

then the Besh wha removed from the bones abd dried im the vin, The skeleton, covered with ite own 

tanned skin, was plated of a scaffold, beside on idol (left). The feeh was wrapped in mats ani placed 
at the feet. The pest (leregroaad) kept conetant vigil, praying for the ecules of the departed. 
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Born Hunters, the Bird Dogs 


By RovAND KILBON 


E spaniel, scrambling up the hillside, 
paused, In front of him, on the sunny 
y side of a boulder, wats the sandy depres 
sion in Which, a moment before, a ‘pheasant 
had been dusting itself. The scent of game 
came heavy to his nostrils. 

After a moment of tension in which his eager 
toil flicked faster than ever, the dog plunged 
inte the thicket where the bird had sought 
refuge at the first hint of alarm. 

In an instant, with shrill squawks and 
rapidly beating wings, the pheasant broke 
into the air. The deg, at the far side of the 
brush, sat to wateh it fly. ‘There was a shot 
and the bird fluttered down. 

At the command of the gunner the dog was 
off Hke a flash toward the point of fall, Ina 
few moments he was buck. sitting before his 
master, proudly looking up for the bird to be 
tuken from his mvuth, 


Man and Dog an Age-old Team 

Here was demonstrated, with 20th-century 
refinements, the joint effort which bright 
about an unusual purtnership In the animal 
kingdom—thot of man and clog, 

Originally, the dog was a larger and more 
wolilike animal, The man, possibly elad in 
bear or deer skins, may have used a bow 
und srrow, a4 dari, or a sling. But the two 
were working together ty provide something 
for the pot. 

Then, as now, the dog was utilizing: its 
superior sense of smell to locate and Mush 
the game, The man contributed his weapotis 
to bring down the quarry which the dog alone 
could not get. In ‘mimi they assured 
each other of a mea 

Io the prehistoric period when man and 
doy began working together, all :were hunters. 
Today the number of dows trained ta hunt 
forms only a small proportion of the canine 
population. 

Maun, to suit his tastes and his nvvle of 
living, hos. reduced many breeds to o size 
which would have doomed them to speedy 
extinction in ages when an animal was the 
prey Of any other larger or more crafty 
creature, 

For all the tremendous changes which have 
taken place over the centuries, one fundno- 
mental factor in- the orginal partnership re- 
mains, This is the satisfaction which both 
mun and dog draw from their ability to work 
together. 

It is all very well for poets and essayiats to 
proclaim the comfort that comes from a cold 





nose thrust against one's. hand when one is. 


thomdy or discouraged, But any man who 
really has worked with his pot will testify that 
the resulting gratification far transcends. the 
satisfaction of passive companionship, 

Both man and dog are elated at the success- 
ful completion of any joint project, be it the 
performance of some simple parlor trick or 
the mist taxing blind retrieve at a field trial. 

This fact explains the tremenclows growth 
of obedience trials in recent years, In these, 
dogs begin with such rudimentary things 25 
learning to walk at heel and to sit when their 
handlers stup. They carry on through jump- 


ing and retrieving to such advanced tests as: 


scent discrimination and, finally, tracking, 

Nowadavs there is scarcely a dog show In 
this country in which obedience trials do not 
have an important place, Usually they can be 
found by going to those rings around which 
the crowd ts thickest, 

Obedience is being widely tavght by scout 
groups and, in Inrge cities, by humane or- 
ganizations which feel that the better behaved 
a dog becomes, the more aceeptable he will 
be sain urhanite. This wide participation is 
not a-sudden awakening of civic responsibility 
on the part of dog owners, It arises because 
obedience trinls again bring into play the basic 
teamwork of man and dog, 

Instinct Survives Breeding Changes 

When Georgian’ Betty, UD (that UD 
stands: for “utility dog,” the highest degree 
to be win in ebedience), retrieves a dumbbell 
aver o hurdle and, the exercise completed, 
jumps about her handler in pleasure, she ex- 
hibits the satisfaction which her ancestors 
felt oges ago when one of them brought to 
aig the game his master would share with 
him. 

Betty is a little orange Pomeratiian, bred 
so far down in size from her progenitors which 
roamed Europe's forests that she would be 
lost in the hunting field. The fact that ‘she 
has been reduced to the status and stature of 
a toy has not dulled ber inbred desire to be 
man's partner. 

But on the hunting field this original reln- 
tinnship most clearly survives, "There the dog 
seeks out game for the pot and brings it buck. 

One has only to watch the pride of any 
gun dog delivering a bird to know that here 
is the peak of camine satisfaction, 

There are rich rewarrs, too, for the man 
who guides a young dog through the intricacies 
of field training. 
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A Good Bird Dog Honors His Bracemate's Point 


Here the pointer (Plate 111), in the von. has scented the birds aod has from to a polnt 


an Endlich setter {FP abes Tame If), honinre bis find by ineezing, toe, 


His hrecetmate. 
Both will bekeh stencd+ gortil thelr hancller 


arrives amd they cary be tested for stualines to wing and shot Coage 373) 


Cm the day when the pup,-steacdied to wing 
and «shot, brings its first bird to hanel, its 
master feels a thrill which comes seldom. in 
the averine lifelime. 

Field trials privide a competitive ootlet tor 
this relationship, TEhey also furnish a yard 
stick for Lireecline, 

In the field champion the hunting instinct, 
oniginolhy so keen in al dogs, bas been little 
dulled by the effects of civilization, 

When oa man tells vou his dog has the blood 
of a Comanche Frank, s Mary Montrose, wr a 
senvirw Rex, vou know that dog was born 
lev. Pinna. 

[t may never attain the stature of these 
field-trial immortals, for few dogs do, but it 
Will vive o good account of itself taken out 
after bircts. 





The Weimaraner, Born to Hunt 


The extent to which the hunting instinct Is 
bred into a dog is illustrated by the experience 
of a min m New Englaond who acquired a 
Weimaraner pup, This German novelty (flate 
ADI! ond pages 374, 398), used exclusivels 
for hunting for some 300 years; only recentls 
has been troueht to thie country, 

the New Englander was prepared to take 


with a liberal dose of salt all the things told 
him sboyet the fine qualities of the breed. 
However, he was much attracted by the dog's 
ippearance, and so decided to take him, 

Wrting in a recent issue of the news letter 
ised by the Weimiuraner Clob of America, 
the cower explainer! thot, being bis with 
ofher things, he had mo chance to train the 
dog. He did oot take: bim into the feld until 
he was 15 months whl, and them decided ta 
let the dog @o along for company while he 
explored some likely cover on the last day of 
the woodenck 2easen 

They tid oot gone 40 vards. before the 
dee come to a pertect point. The skeptical 
hunter concluded that @ field mouse had at- 
tructed the Weimaraner. bot he walked in to 
investigate and flushed a woodeock, which he 
Lille, 

Just to see what the dog would do, he com- 
manded. “Gio get the dead bird!’ 

The doe quartered a bit, cought the scent 
of the bird, and pointed ugain, Then, when 
bis muster sald) nothing more, he circled the 
laine uncertainiy, mowthed it a moment, picked 
it up, strutted back and forth with head held 
high, then sal down in front of his master umd 
held up the gume to be token, 
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In His Leap, the Labrador Retriever Shows Canine Determination at Iti Peak 


The coerce with whieh he hits the water, the way he holds hls bead, denote his itty of purpose. He 
fe intent won petting his duck! He marked its fall, and) he needed no uring to-sct out when his leash 
waa wipped, even though the water was foigid, Short, demse coat and thick, ofly hide protect him (Pinte 


AVE and page 294). 


In the partridge season which followed, 
the dog had abundant chance to demonstrate 
that this was no fluke, With no further 
schooling, he turned out to be 4 dependable 
painter and retriever. 

He never pointed a dead bird again, but 
néither did be ever get. over the habit of strut- 
ting back and forth a few times, bird in mouth, 
before coming in to make the delivery! 

This eccentricity would certainly count 
against him in a trial, but his master wouldn't 
swap him for all the feld champions In ex- 
istence, They have worked out their own 
partnership afield, 


Trained Dogs Aid Conservation 


Fie! trials have an important fonction 
aside from demonstraling hunting qualities 
oi the participants, It is their value as a 
echool In which all sportsmen can learn what 
part a trained field dog plays in conservation. 

The man with a-good dog can fill his bag 
with the allotted qumber of birds much more 
quickly than the man who lacks the co-opera- 
tian of a canine partner. Furthermore, be 
does this without leaving behind «a number 
of crippled birds. 





On the basis of questionnaires sent to duck 
hunters, the American Field reports that last 
year about 5,000,000 ducks were crippled 
amd Jett ma seasin during which about 
19.000.000 were browwht to bag. Hunters 
were almost unanimous in agreeing that the 
use of properly trained retrievers would have 
cul that figure tremendously, 

All classes of pame birds meet the Same 
fate, so it is DOL surprising. that conservation 
ists wish there were some practical means 
bv which ewery hunter could be required fo 
take a well-schooled dog into the field with 
him, 

Such a wish is unlikely ever to conve true. 

But as field trials continue to spread, and 
MmhrTe sic Tere empl Tannen fore what the well- 
schooled shooting dog can do, the number af 
man-and-dog bunting partnerships increases. 

The canine halves of these teams hove three 
main fonctions—to find the birds, to get them 
into the air, and to bring them back after 
the hunter hos lirought them down, 

While the average gun tog does all of these, 
special emphasis has been laid on differen 
parts of the job for different breeds. In the 
pointing breeds, for instance, stress is laid 
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Is He wo Pointer or o Retriever? 
afficia) statue ol the Wenmoruner (Plute SITT), © meweomer tn 
the Unlued States, Is settled these dogs show thelr shill mostiv In obedience 
Here one of the breed retrieves a ditmbbell over a hurdle, a stanclare 
Of German origin, the Weirtaraner bas proved ite worth as 


[intil the 


trinks. 
pbedinnce text. 
shunting doe in this country (poets 370 ond 398). 


on locating the birds hiding in cover and on 
keeping them pinned down with a point until 
the hunter arrives. 

In the nanslip retrievers (one whose leash 
is not slipped until he is about to be ordered 
out after the bird), the ability to bring back 
the bird rather than to locate or flush it 
is emphasized. Spaniels wre expected to do 
all three things—tocate the birds, get them 
off the ground, and fetch them after they 
have been shot. 

Trials for the pointing breeds—commonly 
spoken of in a growp as bird dogs—lead by 
far in number, Last vear approximately 355 
were held, with a total of 19,250 starters, ‘This 
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includes the trials held 
on the unadian prai- 
ries Where dogs which 
late in the winter vie 
for top honors at hig 
meets in Mississippi 
anil Tennessee receive 
their first workouts of 
thie season in the pre- 
ceiling summer. 

The pointer and set- 
ter folk hold what 
amounts to a grand cir- 
cull, Slarting on the 
prairies and working 
southward toward the 
geal of all top bird 
dogs, the National 
Championship at 
Grand Jinetion, ‘Ten- 
nesses, in late February. 

Many prominent 
triiners. have their awn 
camps in Abanitoba to 
which they move in the 
epring with their young 
dogs which are pros- 
pects for the derby 
sthkes later in the your, 
and alse with their sea- 
Sune Cumpainers, 

Prairie chickens, 
Hungarian = partridges, 
and the other open held 
birds still are plentiful 
there, woille modern 
farming, dooming the 
rail fen¢es and hedge- 
rows, has rendered 
them scarcer in mere 
thickly populuted sec- 
Lio, 

Field trials have 
their sand lots, foo, 
and on these, as in baseball, the big majority 
get a chance to participate, The average 
sportsman is bound to be thrilled by the speed, 
the stamina, the staunchness, and the scenting 
qualities of a field star, but he will realize 
that for » day's ramble in the fields such a 
dog would be as much out of place as Babe 
Ruth playing. three-olid-cat, 

Such a hunter might burst with pride at 
owning the winner of the Natinal, but as a 
hunting companion he probably would preter 
a deg with a good enough nose and sufficient 
contral to capture a stake at one of the many 
small trials held in all parts of the country, 

In the parlance of field-trial folk, such 
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events ite called onme- 
course trials. becouse, 
since they are not held 
On hie preserves, clogs 
in Successive heats 
Tiitst cover the same 
eround., His necessary 
toy pilunt: birds, If this 
were not done, the first 
ig down would have 
all the advantage ond 
those caming later 
woth! be unlikely to 
find! mo board, 


Dede Work in Pore 

Im all trials, regurrl- 
less of the breed being 
tested, it is customary 
io work the dogs in 
pairs, Doth to reduce 
the ime required tir 
vive each dog a Inir 
chance and to lessen 
the number) of birds 
Used 

The contestants, in 
naires, work through a 
stretch af Opren COuMirY 
where the judges can 
bhserre their eagerness 
to hurt and their thor- 
cughness Im covering 
their ground. ‘Then 
they are brought Inte 
the bird field where 
came is certain tu be 
located, 

This artificiality is 
nol without its odvan- 
tages. The spectator, 
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Stilravin Nitro Express Proves He Has ao Champion's Heart 


The mesh fener with barbed-wore top might step dn ordinate doe. bart not 


witheut hs ite hochiml © Bolden retriever with this firld-trial champions determination, Resales 


nie o sacdiile th fil low 
the judges, usually can 
find at paint of vantage to see the bird field 
til part of the course. He also can experience 
the thrill of the breakaway—the moment 
when the contestants, fresh antl eager to hunt. 
are wie aff, So race horse leaving the bar- 
rier is away with more drive than the good 
pointer or setter when hit handler slips the 
lensh and orders him out (page 372). 

The sedentary spectator, of course, misses 
eome things. Mot for him i the beautiful 
mictire of the smooth-paited dog, racing along, 
head high, to catch the faint scent wafted 
from the bird that mav be hiding plone ‘a 
maiverow. He cannot see the dog hesitate as 
it calohes wind of a lark or, possibly, af a 
rabbit, dine then tace on. 


to overonmt sich obétacies fi making a retdese proves hunting cruality, 


One surprising thing abowt a good bird 
dog is the spenl with which it comes to. dis- 
tinguish between all other wild things and the 
earme birds il ds Seek tig 

At the bird field, however, all can see what 
goes om, At the warning, “Here they come!" 
the spectators drop thelr conversation to 
watch the brace dash into the open, 


Holding Point Tests Steudiness 


The leading deg gets the scent frst and 
ireezes to a point, instantly followed by its 
bracemate, provided, of course, that the latter 
does wot comott that cardinal sin of ienoring 
its partner's find (pase 370 ince on pont, 
they bole dt until the handlr Gomes up, gets 
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his command from the judges to flush the 
bird, and then fires o blank pistol cartridge 
to test the dows’ steadiness to shot. 

Such a trial, of course, cannot test the con- 
tenders as thoroughly as one.of the stakes held 
on so large a preserve that the dogs can be 


put down in hour-long heats without covering: 


the same proune. 

There the dogs may range for before the 
ery Of Point!" from the handler brings judges 
and gallery galloping up. The dog may have 
to hold its point for some time, so that steadi- 
ness aml stamina as well as bird sense are 
severely tried. 

Just how long a bird dog will hold a point 
has always been a moot question. | saw a 
limited test at an informal trial out on Long 
Island. A setter, let out of her master’s car 
for exercise, caught the scent of birds in a 
crate waiting to be taken out for planting: 

At once she frove to a point and refisedd to 
he distracted by the other dogs and the men 
moving about her, 

At the urging of lystanders, her owner Tet 
her hold the point for minutes, She might 
have held it indefinitely, for all the evidence 
to the contrary. She hadn't budged when 
her master decided that she had hail enough 
and called her to him. . 

This setter was a nondescript animal, She 
looked as if moths had been having a field 
day in her coat and she would not have gotten 
a second look from a judge at a bench show, 
But there was no gainsaying her proficiency 
in her awn sphere of competition, 

There may be some truth in that old tale 
of the lost dog whose master, months Inter, 
found a skeleton of a dog pointing to a skele- 
ton of a bird. 

Standards of Field Trinl and Bench 

Primary interest in hunting skill has 
witened a gap between field-trial enthusiasts 
and bench faoncters, espectally in the pointing 
breeds, How dogs cover their ground and 
how they handle their birds, rather than 
how they measure up to a bench standard, 
are of main interest to the bunting frater- 
nity, 

This point of view was well exemplified by 
the accomplishments ofa littl English cocker 
spuuniel, Drvidai Bese Seemingly not much 
bigger than a peanut, and certain to be ignored 
by anyone seeking an ideal specimen of her 
breed, she was a most cager hunter. 

Too small to follow the flight of her birds 
even from ordinary cover, she would sit erect 
on her haunches the minute the bird flushed 
so that she could mark its flight and fall. On 
the command to fetch she would be off like a 
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flash and struggle back with a cock: pheasant 
as big as she. 

One judge who placed her over a number 
of much more impressive-looking dogs ex- 
plained, when asked about it, “Shed have my 
bag full before the others knew what ft was 
all about. She's a hunting fool if ever T saw 
cone," 

Bess has been: gone for some veara, but 
T can still see her in memory, sitting erect, 
quivering with excitement, her eves fairly 
ile as she watched the flight of her 


Neither retriever nor spaniel trials are as 
common as those for the pointing varieties 
There were 61 championship trials for re- 
tnevers in 1946 with a total of 1,816 com- 
petitors, and 21 official spaniel trinks with 
some 500 entrants. 

One Award in National Championship 
In some respects, the retriever trinds are the 
best oreanized of all. A national champien- 
ship, held early in December, is Hmited to 
the 20 dogs which have made the best show- 
ing in the open all-age stakes at licensed trials 
in all parts of the country, 

There are no second- or third-place awareds 
in this stake, and the dog which emerges the 
winner is officially labeled the national cham 
pion retriever of the year. 

The spaniel field-trial clubs are toving in 
the same direction, and this December, for 
the first time, will bold a national champion- 
ship stake in the Midwest, although not with 
such strict qualifications as these which now 
surround the retriever championship. 

Trials for retrievers and spaniels differ from 
those for pointers and setters, chiefly in the 
fact that at the former the birds are killed 
and the dogs are required to bring them to 
hanel, _ 

Another difference ts that, while pointers 
and setters ore ranging far afield, gliding. 
along hedgerows and freezing to a point when 
they find their quarry, the retrievers and 
spaniels are at all times under close cuntrol. 

The retriever is not asked to locate the 
game. His job is to bring it to hand after 
it has been brought down, Accordingly, he 
dees not go ahead of his handler and js classi- 
fied as a nonship tetriever (page 374). 

In this category come the Chesapeake Bay, 
curly-coated, flat-coated, golden and Labra- 
dor retrievers, and the Trish water spaniels 
(Pintes PX, X, XIV, XV, and XVT), 

Fanciers of the Weimaraner insist that their 
breed belongs here, too, but the American 
Kennel Club has beld it to be a pointing 
species, As a result, the Weimaraners have 
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Longer Leds Give the English Gocker on Edge over His American Cousin 
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Extra-heavy (oat Makes the Welsh Springer an All-weather Spaniel 
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Wire-haired Pointing Griffon Consed » Father and Son to Quarrel 
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Born Hunters, 


participated in few formal trials ond have 
demonstrated their adaptability to ‘truining 
mestlhy hiv their work tn obealience bests. 

Sinte the dogs are not required to flush 
the same, judges of retriever trials enjoy 
lireadl Latitude in planning the teste. These 
can be made progressively more dificult as 
the competition in a hot stake narrows down 
to a few digs, 

Judges can direct how for ahead of the dogs 
the birds are to be released and can govern, 
to some degree, the type of cover in which 
they are to be brought down for a land test, 
or how far out in the bay or stream they are 
to be dropped for water werk, 

In the finol series of the 1945 national 
championship, the judges ordered a triple re- 
trieve—two birds shot down in front of the 
decoys and the third dropped in high reeds 
about 150 vards away in the marsh, 

‘The sensation of that meet was the manner 
in which F,T.Chy Seoronine of Deer Creek, 
a Labrador, marked and remembered those 
fulls, With o minimum of direction he got 
all three with o« speed and dash none who 
saw him is likely to forget. There was no 
question in any mind that he. remembernrd 
hie falls perfectly, 

The dog with such a memory of course 
has an udvantage over other competitors. 
But the dog which lacks that faculty can nff- 
set it to some extent by the readiness with 
which it follows the directions of its handler, 

Ordinarily, while retrieving one bird a dog 
will lose its marking on the other. Then it 
must rely on the man, turning at the sound 
of a whistle and prenaptly following the hand 
sinols, left, titht, or straight ahead, as the 
case may be, 


Reason for “Blind Retrieve” 


The man hunting waterfowl! does not mu 
tn be sending his dog out continually, 
pecially when the birds are coming in tat 
This has lai te the inclusion, in virtually 
every stake, of at least one difficult “blind 
retrieve.” For this dead birds are planted, 
aml the dog, which has had no opportunity 
to mark a fall, is sent after them. 

In the course of such a test the retriever 
usually is required ty cross one or more bodies 
of water and proceed some littl distance 
ashore, Under such conditions, a fog which 
will not take direction readily from its haneller 
is at a& tremendetrs disadvantage, 

The dog on s blind retrieve has no way 
of knowing whether it is seeking a duck float- 
ing on a wind-whipped bay or a pheasant in 
(he brush shore, 

There are anxious moments for the handler 
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and periods of intense interest for the spec- 
tafors when o doe, forced to swim against 
wind and tide on such a quest, starts circling 
uncertninly before catching the handlers sig: 
nail and plunging ahead to the opposite shore, 

Once a good retriever knows that this is a 
land instead of a water test, it begins casting 
about for ithe scent, since, from the point 
where the dog is dispatched inland, the cover 
tisually: makes further hand direction impos 
sible. Then there is more suspense until the 
deg, bird in mouth, reappears on the far 
wea and plunges in to bring the game to 


Retrievers Show Metile in Water 


Although, in the Nationa] Championship, 
land and water tests are evenly divided—there 
are five of each—the straight walter work, ft 
aways secins to me, shows the retrievers at 
their best. 

On a cold sutumn day, when the Spectators 
huddle in their warmest hunting clothes, it is 
thrilling to watch a. good retriever sindseay 
tatingly plunge into icy water waiter a brace 
of cucks. 

Ordinarily, one duck presents no great difi- 
culty. The dog, irom the blind, has marked 
it and goes directly after it, Getting the 
second is something else, especially if, as is 
often the case, wind and tide have carried it 
some distance from the original fall. 

Then the dog may be called upon to swim 
a long distance in a chop that often will break 
over its head, especially when it is returning 
upwind with the duck i its mouth. 

If, at the end of such a test, the dog can 
deliver the birel smartly to the hand of lis 
owner, Shake itself, aml wag its tail in ap- 
preciation of a job well done, he or she is 
worthy of being classed with champions. 

Sometimes, since the best of gunners are 
not infallible, the duck will have been merely 
winged ond hence able to swim strongly, This 
can work to the advantage of the dog, since 
a bird that is moving is easier to spot than 
one floating dead. But the retriever is in for 
a tace that can be both taxing and .spec- 
tacular, — 

JT recall one contest in which the bird was 
fully capable of swimming and diving but not 
of ving, Tt would go down almost as the 
deg was on it ond then reappear a bit later 
behind the dog or far to one side, Tt was 

a eroeling contest for the dog. 

That he won is one reason why conserva- 
tionists contend that a dependable retriewer 
should always be used, especially in humtine 
waterfowl, 

While all trials have their special elements 
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Briars Which Tear at Dog und Hird Alike Can't Stop His Ketrieve 


Ability to trash thrmch punishing caver puts the Enel springer samuel {Plate Vl) high in fawor for upland 


hunting im the 


ot appeal, T admit partiality to those: for 
enaniels, Ths i cartel hecaiese [ries nics! 
Closely approximate conditivns encountered In 
a day's hunting, 

Although these trinls wre open to all enaniels 
excemt the water spaniels, tested as retrievers. 
and the Brittany (Plate AT), whose tests are 
ike those for bird dogs, they have come to be 
pretty well tvs rp heed hy the Springers. 





Springer ve. Clicker 


For the 
hunt ene 


ype af cover found in. upland 
in the United States, the springer, 
with its preater bulk, is regarded by mam 
as a better bet than the cocker. This, hew- 
ever. is an impression which the cocker span- 
il fanciers are striving Ww overcome The 
American Stuiniel Club is Supporting. A more 
lo fet more cockers Into the field. 

(ine of the most consistent trial periunmners 
Lever saw, FoT.Ch. Cinar Spot of Earlsmoor, 
Was an English cocker (fMate VIII). longer 


Linitet States: 


in leg and muxele than his American cousin. 

Vt the first trial where Spottie appeared in 
the all-age stake for cockere, we thought a 
springer had gut inta the event by mistake, 
He hurdled bushes and tumch eraas Unreriirh 
which a cocker would have had to weave its 
Wi". 

Laist auturin, at the age of ten, he owas still 
showing the same fire and drive which in the 
intervening veins had wan him such high 
honors | 

A veloran trial spaniel will quarter [ack 
ami forth, covering a rectangular pee vf 
froomd approximately fifty turds in fromt of 
and on either side of, its handler. At its 
masters Onder it will plunge info a thicket 
where a bird might be hiding, even though 
on almost impenetrable wall of briare is. in 
Hs way, 

When with eres of alarm and whirrine 
wings a pheasant breaks into the air, the dog 


will sit to mark its fight and fall Then, 














Born Hunters, the Bird Digs 
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Proud of o Job Well Dane, the Cocker Awnits His Handler in Approved Form 


Inn Bnisied Geld-tral performance, thi 
made 


on & command to fetch, it will dash Gut and 
bring the bird brack. 

As in all other triads, the spaniel must honor 
ts bracemites work, no matter what the 
temptation. Heé or she tnay hove been on the 
point of flushing its own bird when called to 
halt becauge of the successful] flush by its 
bracemiate Vrl the dog must remain stenacly 
been when, a5 was the case in one stake lost 
nutumn, the bird shot for its bracemate fell 
not more than @ dogven feet from its own nose, 

The tush had been mace from a thick 
clump of bayberry, and the bracemate, with 
no chance to mark the fight or fall, hac some 
ditculiy tn tuking. direction nd had te cost 
phout where the other dow wus sitting. 

Throughout that ordeal, with a pheasant 
ving tetoiptiogly under his eve, the first dog 
remaini sleidy, alllough quivering with ex- 
Citement, Tt was a pertormance which gave 
the tempted dog a better rating in the judge's 
book than the one doing the hinting. 








Ents - ty pe 
the retrieve, Sow he will wait quietly until the 3 


spelt! fis finshed the pheasant, 


a bird can 


: 
marker its fall opel 


dice orders hie handier to toke the bid. 


Shewdiness, 25 long as it does not arise from 
laziness, if o creat attribute in a spaniel. Its 
natural instinct—inherent In mast cogs—is 
to pursue at once the bird it has flushed 

The doe which breaks into a wild dash after 
atrip the whole course ahead of 
him of its game and Jeave it barren for the 
next contender, Although this isa cardinal sin 
In a feld-tria! dog. I have seen the best of 
them. com it it. 


Fleet Too Hasty 


[ recall one tinte when the greatest springer 
it Was ever my privilege to watch, F,T ch, 
Meet Falcon All, was so overwhelmed by 
the Instinct to get his bird at once thai he 
broke like a puppy. -His crash into a clump 
of cover sent a big cock pheasant whirring 
hue the other side, 

Up to then, tts capture of the spaniel event 
of the year, the open all-age at Fishers Island, 
New York. hol seemed a cinch. 
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AS In retriever trials, nothing so tests the 
ments of a spaniel as.a bird which has been 
winged, rather than killed, and hus thus be- 
come oa runner, able to get away from the 
suit where it was brought down, 

This tests ‘not only the dog but the hancdler’s 
faith in himor her, since the handler ordinarily 
has no way of knowing that the bird is not 
Where it landed. If he loses faith in his canine 
partner and tries to call the dog back to the 
spot where he thinks the bird is, the retrieve 
may never be mais, | 

I recall one instunce where a bird -was 
brought down in some marsh grass at the 
elge of a road. A moment later, in sight of 
dog dnd handler, a bird scurried across the 
road into. same brush near where the pheasant 
hut been brought down. When the dog 
reached the spat, he scented the running bird, 
hesitate! a moment, then started on toward 
the fall, 

Instead of letting him go, the handler turned 
him on the trail of the renner, Several 
times the dog tried to come hack, but each 
time he was ordered off to the right. 

Finally the judges directed that he be taken 
up, and the hunt proceeded down the road. 
There, almost in sight at the edge of the 
grass, wa3 the dead bird which the doy would 
have brought back quickly if the handler had 
not been sure that he knew more ahout the 
situation than the dog did. 


Canar's Soot Keeps His Head Down 


One of the most spectacular performances 
T ever watched developed out of the pursuit 
of a runtier, 


A pheasant, fushed by @ little black Eng 


lish cocker, Cinar’s Soot, was browght down 
ina steep hillside. It had been winged, but 
it could rum as fast as ever, 

The dog picked up the trail at the point. 
where the bird had fallen and began a chase, 
every detail of which was visible to the gallery. 
The pheasant gigzagged hock and forth up 
the hill, wisely moving downwind away from 
the clog, 

At times the bird was not more than a 
dozen feet above the dog. If only he had 
looked up, be could not have missed seeing 
his prev. His frienls in the gallery almost 
prayed that he would lift his eves, Hut he 
was ona job, net sight-seeing, That job 
Called for him to keep his keen nose to the 
fresh track, = 

It would be pleasant to be able to report 
that Soot made the retrieve. None doubted 
that he could have done it, but to meet the 
time schedule of the trial he was called up 
after the bird had got over the top of the 
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hill, and a pamekeeper was sent after ‘it. 

A similar episode with a happier conclu- 
sion OccuiTed one autumn in the Valley Forge 
trial at Fort Washington, Pennsvivania. There 
a pheasant, flushed on the crest of-a hillbwhich 
provided a grandstand for the gallery, came 
down at the edge of the wools in the valley, 

The bird proved 4 strong nimner, and the 
cover was not so heavy that the spectators 
could not watch ws it zigzugeed back and 
forth among the trees, trying to shake off 
the persistent Lrailer. 

The dog—a springer: whose name, if memory 
serves Correctly, was Pheasant Run Jili— 
went directly to the fall ane picked wp the 
fresh scent. Like lithe Soot, she kept her 
nos! faithfully on the trail when, if she had 
stopped to look about, she might have seen 
the Quarry. 

She did a beautiful piece of tracking and 
finally came up with her bird. It was one 
of those fortunate breaks—a chance to show 
persistence and keenness of soent In full sizht 
of spectators and judves—which sometimes 
decide close contests, 

Since, in any hunting, water may present 
a problem, the spaniel trials, too. have their 
water tests. These, however, are merely to 
prove that a dog will not hesitate to enter 
witer when necessary: so there is nothing 
complicated about them, 

As ao shot is fred, a bird is thrown inte the 
water and the dog is ordered to moke the 
retrieve. A dog which refuses to make the 
swim cannot qualify for a field title. 

One of the great appeals of field trial is 
that participation need not involve much ex- 
pense. There ar¢, of course, those whe have 
invested hue sums in building yp kennels af 
tap dogs under the care of expert professionals. 
But they are few compared with the persons 
with one or two dogs which they have breil 
and trained themselves. 


Sudden Sue Trained on Pigeons 


A sensation of last outumn's spaniel trials 
was a springer named Sudden Sue. Her 
owner is a omechanic who had trained her 
himself in his own back yard, Wnable ts 
afford live birds on which to teach her re- 
treving, he schooled her on pigeons, which, 
thanks to modern refrigeration, he could use 
over and over, 

To get the money necessary four a trip east 
to compete in the big stakes there, after he 
hil scored impressive victories in the Mid- 
west, he worked overtime chifts at the factory. 

His reward was a beautiful collection of 
silver trophies, topped be that one which goes 
with winning the national amateur stake of 
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Field Trial Champion Shed of Arden, Labrador Ketriever, Shows His Metre 
Here in a Haarlon, Aiccourt, bela trial, Pits Ces Were lnmsioneil ait the itubck tha restart rh eran Lil 


Tall, In thin cahm water he cum keep ft in sett as it floate. 


faae truck of his quarry. 


The Weimaraner 

Like many of the “made in Germany” 
breeds, the Weimaraner (Plate NU and 
Page 374) ts based on the S<¢ hweissliu nde. 2 
anlid-colored bloaelheunel. 

The breed was developed by nobles of the 
court of Weimar who wanted a chstinctive 
variety of sporting deg for their game pre- 
serves. [ft reached its present refinement 
about 140-years agp, but was «) Closely held 
that it was imknown outside af its native 
chinhy, Tt was. not fntererl ot bench ehiwe 
ar field trials, and a vote of three members 
of the Weimaraner Club was sufficient to 
prevent any outsider from acquiring one of 
the clips, 





First to Import Breed 


In 1929, Howard Runight, 2 sportsman from 
Providence, Rhode Island. was admitted into 
the club, and thus for the first time Wei- 
maraners came into American hounds. He 


[n rotach thal eurrents he micht Loempuracdy 


Thee he woul! look back to hiy-handler for signals te help hm relocate thee Wirt 


brought the first pair to this coumtry and 
subsequently imported six others which be 
came the foundation stuck here 

Probably the most striking thing about the 
Weimaraner is its coat of solid color. ranging 
irom silver gray to silver taupe anel looking 
like fine velour, 

The eves, blue-gray or amber, changing in 
diferent light or when the pupils are dilated, 
add much to its attractiveness. The tail, 
ermpped ty the length of 1% inches within 
three days of whelping, is approximately six 
inches long at maturity, 

From its bloodhaunel ancestors the Wei- 
Hitaner retains a keenness of scent that makes 
Lhe breed especially good in tracking. locating, 
oF retrieving game, 

Writing tinder the tame of Arthur Ralarel, 
the author of this article has-been the Kennel 
Editor of the New York Sun for more than 
[wenly years. 


Split-second Time Runs ‘Today’s World 


iy FF. Barrows Cotton anno CaTueEeRi~e Bett PAuMER 


ona hill above Washington, BD. C., an 
astroncmer takes a look at the stars td 
see if the Nations clocks ore tight. 

His jab is to check just how fast the earth 
ie turning. From that turning the whole world 
wets its time, 

Chir giant planet of solid rock, with its thin 
skin of continents and oceans, weighing well 
over six Sextiilion tons, turns ata speed that 
vuries less than the works of the best clock 
ever rusche. 

Om his lonely vigil while the Notion’s Capi- 
tal sleeps, the astronomer times thie speed of 
turning. His is the most crijcial timekeeping 
job done anywhere, for the turning enrth is 
the master clack by which all other clocks are 
aet, IL i accurate to within one in 30 
million, = 

This nightly task of timing the earth's rota- 
tion i carried out at the U_ 3S. Naval Observa- 
tory, oficial keeper of the Nation's time, 


: ron night when the sky is clear, high 


Astronomer Rides Merry-go-round Earth 


Think of the earth as a giant merry-eo- 
round, spinning around in space out among 
the stars. Riding around on it, you pass by 
the same point every time it completes @ turn. 

As the astronomer rides around on the earth, 
he notes what time he passes directly under a 
cettain star, Carrying himoon around as it 
turns, the rotating earth brings him back the 
next night to the same position once more, and 
he notes again what time he passes under that 
Sane Star, | 

The interval between any two times when 
the astronomer passes under that. star is always 
the same within an extremely tiny fraction of 
A second. 

By this standard the Naval Observatory 
regulates its radio time sijmuls, sent out every 
two hours on the odd hour and heard all over 
the United! States and the world, ‘Those sig- 
nals are acciimle to within 8) 1000 of 9 second, 
They are set, as near as is humanly possible, 
by the time of the earth's timing, 


A Signal Every Second 


All the world lives by this “earth time,” 
which astronomers call star time or sitlereal 
time, It is the mest nearly accurate time 
available, Wo clock or watch can match the 
precision with which the turning earth brings 
that astronomer und his telescope back uncer 
the same star night after night, through the 
years and centuries, always “on the dot.” 


aaa 


But in today’s split-second world, accurate 
time-felling is not encugh, Time-measuring 
is erjually inaportast, 

To provide on accurate measure of time, the 
National Bureau of Stancurds broodcasts an- 
other and far more frequent time signal that 
gots out tach second (omitting the 59th of 
each minute), all duvy ond -all night, «9 con- 
tinuous “tick-tick-tick,” 

That signal provides a “yardstick of time,” 
Tt is just as eseential in today’s world as the 
accurate telling of time. Very short intervals 
of time, tiny fractions of a second, are used 
in numerous ways, from calibrating parking 
moters so that vou get exactly one hour for 
your nickel, to measuring the water under o 
ship's keel by timing an echo returning from 
the bottom, 

With its “signal-every-second” the Bureau 
of Standards provides a “standard second,” 
accurate to one part in 1,000,000, just as it 
als makes available the standard foot, the 
standard meter, the standard pound. and the 
Standard allio, 

That time yardstick is coordinated closely 
with the Observatory’s time signals, and so is 
hased, too, on the master time of the earth's 
turning. Scientists and engineers use it cote 
dantly to check their time-measuring devices. 

Astronomers, probing out into the tmimagi- 
nahle depths of space, measure the universe 
with time—in vears, “light years,” the distance 
that light, flashing along at 186,000 miles per 
second, travels in a year. That comes out at 
six trillion miles, but so vast is ‘the universe 
that the most distant galaxies of stars sn far 
found are 50) million light years away,* 


Light from the Distant Past 


And with this light, coming to ws from such 
incredible distances, we literally tur time 
backward and see into the past. For we see 
the more distant stars not as they are now but 
us they were long ago when the light from 
them now reaching us first started on its way, 
Light from some very distant stars began its 
journey’ before the human race existed on 
earth. It brings to our eyes today the images 
of thest! stars as they looker then. 

Today's world moves literally on split- 
scoond timing, | 


*See. in the Nanovan Goocuarnic Manarne, 
“Heavens Above,” by Donal! H. Menzel, July, 14943; 
“Tnterviewing the Stare" ber William Joseph Show- 
nor meyrvie ibe “News of the Universe,” July, 
9439, are “New Prontivre itt the Sky," September, 14h, 
both by F. Barrows Calton. . 
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Split-second Time Kuns Today's World 


by canetul measurements on the plates, it ean 
be determined whether the star reached the 


zenith when the master clocks said it should. 
If there is anv difference, the time of sending 


out the radio time signals is corrected to com- 
cide with the earth's turning, For instance, 
if the master clocks say the star should reach 
the zenith at exactly {1 p.m,, but it actually 
arrives at 1/100th of a second before 11, then 
the clocks are that much wrong, and the next 
time signal is sent 1 100th of a second sooner 
than tt otherwise would be, 

Of the Ohservatery'’s seven master clocks, 
three are run by pendulums and four by vi- 
brating crystals, The Observatory’s time 
simul is based on crystal clocks only, since 
they are the most accurate, 

The master clocks ore always “wrong,” for 
ence started going they are never reset. To 
do so would only inctease their errors. But it 
does not matter that they are wrong, since the 
astronomers always know just how fast or 
slow they are. Their error is allowed for in 
sending out the time sicnals. 

Even with their constant error, those master 
clocks are far more nearly accurate than the 
average goad clock or watch that keeps time 
satisfactorily for you and me, 

To keep them so exuct, the clocks are pro- 
tected] from all outside disturbances. The 
pendulum clocks tick off their time in an in- 
sulated vault 30 feet under ground, away from 
Vibrations and changing temperatures, Each 
pendulum swings in a vacuum, in a case from 
which the sir has been pumped out, for, air 
resistance would gradually slow down. their 
time of swing. Each pendulum swings in a 
different direction, too, so. thut the vibration 
of one will pet affect another, 


Pendulums Viewed Through Perisenpe 
Tn the vault also temperature is kept oon- 


stantly within o fraction of o degrer of 85 


Fahrenheit, for changes in beat and cold could 
also vary the penchulurns’ swing, Ao One ever 
enters this vault except to make infrequent 
repairs, and the switging penduluns are 
watched throwh a periscope from above 
ground, The pendulum clocks gre no longer 
weed in timekeeping, They are now employed 
in observations for determining positions of 
Stars, since tire enters into these calculations. 

¥ ibrating crystals that ron the other master 
clocks are only slightly larger than an air-mail 


stamp. They ote sealed inside vacuum tubes 


like those in your radio, so that they vibrate 
Inavacuum. Air resistance would slaw dawn 
their viliration just as tt woul! a pendulum’s 
swing. They too are kept at a temperature 
that varies ne more than | / 100th of a degree. 
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Electric current keeps the crystals vibrating, 
and once started they vibrate continuously at 
the same frecuency, 100,000 tines per second. 
Clocks run by the vibrating cresiuls ore more 
nearly accurate than the pendulum clocks, be- 
cause the crystals-are not affected by variation 
in the pull of pravity, which causes slight 
irregularities in the swinging pendulums, even 
in the underground vault. 

Even a change in the level of the water table 
in the ground will make enough change in 
gravity’ pull to alter the rate of 4 pendulum’s 
swing. 

Besides these seven master clocks of its own, 
the Naval Observatory also uses the master 
clocks of the Bureau of Standards to help 
regulute the accurucy of its tine signals, 
These clocks ales are crystal-centrolled. 


Mother Earth Slowmg Down 

But ahbselutely accurate time is a hard thing 
to achieve, for Mother Earth herself is not a 
perfect timekeeper, Though the time of the 
earth's rotation ia the basis for our time, even 
that varies slightly. Records show that its 
rotation apparently aos Up occasionally, 
then slows down a litt 

From 14680 to 1800. the earth Inst about 
27/100 of a second in that period of 120 
years. From 1800 to 1900 it gained slightly 
more than 30°100 of a second. From 1900 
to 1920 it lest a bit again. Since 1920 it has 
been gaining once mare, Nobody knows why. 

Moreover, deaplte these periodic gains and 
losses, the earth clock is gradually momning 
down like any other, In the long run it is 
turning more slowly all the time’, losing about 
1/1000 of a-second in 100 years, Astronomers 
know this from records of olcl eclipses as iar 
back as Babvlonian times. That has no effect 
onl Ws Jaymen, birt it is important to) asirmno- 
mers, who think in eons of time, 

Friction of the tides against the bottoms of 
the shallower seas is the main force that is 
craimuly showinw the earth down. Another is 
any shifting of materials from one place on 
the earth to another, which disturbs tts balance 
slightly, The Mississippi River, transferring 
millions of tons of silt from the northern 
United States to the Gulfinl Mexien, farther 
from the center of the earth, slows down the 
rotation of the earth a little: 

You could evensay that the cometruction 
of the Empire State Building, in which ma- 
teriuls were taken from below the earth's sur- 
face and placed on top ef it, caused an in- 
finitesimal slowing down of the earth's rotation. 
All that makes it at least a litte more dificult 
for the Naval Observitory astronomers to keep 
accurate time, 
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come, Say, five seconds, and that 
the beam revolves m 120, This tells him at 
once what light it 
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ant! amount of time beit before the watch must 
The other dic) indicuies tite of sunriee inl ronset 


away und bavk, but radar can measure it. 

Ry the same principle, the depth of water 
under a-ships keel can be measure! ita frac- 
ian of a second by timing the echo of a high- 
pitched sawned sent down to the bottom and 
back, Rowing the speed of sound in water, 
1.955 feet a second, a skipper can tell within 
a fraction of an inch how deep. the water is 

Tiny fractions of a second alse are the kev 
to the working af Loran ( Long-ranee Navies 
system developed curing World War U1 
for enalting ships and planes to fix their posi- 
lions accurately at sea or in the air (page 412) 

With Loran, a navigator of a ship or plane 
detenmines his pesition from the difference in 
the tone of arrival of cadic Signals from two 
clifferent paire of racio-sencing stations on 
chore. The ¢difference in their time of arrival 
is measured in millionth: af w second. 


Lon 


Eelipse Study Reguires Timing 


In far-uway Brazil in May of this vear, 
scientists of the Army Air Forces-National 
Lreagraphic feaciety solar eclipse expedition 
listened to the Navy time sienals to check 
their chronameters (page 295)." 
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Time Is Only One of Many Things This Two-faced Watch Tells 


The ditt on Che left gives the time of dew fn aqplit seconds, the day af the week, the month, moon's phases, 
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wiv tt) strikes quarter, half, eed hour chines 
(time according to poaliion of shar ated 
White dott an ihe hlark Geld inelicote 


lt tonk ive yrare to make this instrument, 





Chil ancl other minerals are located by yarta- 
tions in the pull of gravity, measured by time. 

In measuring the force of gravity the time 
of swing of special péendulums is very precisely 
measured 

lo determine the slight variations of gravity 
at different pomts on the earth, which gives 
objects:slightly different weights of, say, the 
Rquator and the Poles, a perlulim’s swing-t 
timed with an accuracy of better than ote 


part inva million. 





The Way the Earth Ils Weighed 


Another pravily mensurement, to find the 
aitractin thal }wo boches, such as the earth 
ad ihe men, exert om each other, alan is 
hide by timing o pendulumn's swing, From 
this it i possible to fierure the weizht of the 
earth, which ts about six sextillion, 600 quin- 
tillion short tome 

Even music is measured by time. -A musical 

articular pitch represents so many 
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Vibrations per secoml of a violin string, a 
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This ‘Tiny Hairspring Controls the “Heartbeat” of a Watch 
Wihbruting 14.000 times an hour, it pavers the ewing of the balance wheel in a lady's watch, ‘The balance 
wheel in turn controls the action of the mainepring on the intricate cogwheel mechanism. Lass than’ +4 the 
dlatieter of an ayerage Boman hair, the hairspring i made of muatprool Elinvar, a mickel-stec] alloy, 


drumbead, or the air column in the tube of 4 
trumpet or tuba. The more vibrations per 
secon, the hivher the pitch. 

To help nowsicians and mitsical instrument 
manufacturers tune their instruments sceu- 
rately, the Bureau of Standards broadcast® a 
continuous musical note precisely tuned to A 
above middle C. Tt is produced by dividing 
down the vibrations of a crystal cecillating at 
100,000 cycles per second to 440 cycles per 
SCTE, 


This tote i the Nation's: “standard of 


pitch.” You can get itoany time on a short- 
wave ratio and use it to lune your Pano, 
violin, or trombone, 

Government surveys, which form the basis 
for all pooper ty lines, cope rie] On Very Lccurabe 
measurement of latitude and longitude. ‘To 
measure longitude you need to Know the cor- 
rect time to om small fraction of a second. 
Lavmitueles 15 distance measured east or west 
of the Greenwich meridian, an imaginary 
line that runs throweh the original site of 
Hritain'’s Roval Observatory at Greenwich, 
(The Observatery ic now being moved to 
Siscex because smoke of factories mace ob- 
servations dihcult, | 

Distance from the Greenwich meridian is 


measured not in miles but in time—in hours, 
minutes, seconds, ani fractions of seconds. 
To get it, you have to know the exact time 
on the Greenwich mericlian and the exsct 
time where vou are, The difference between 
the two i vour longitude. For example, if 
it i 22 noon in Greenwich und 7 4. m, at 
~wew York City, the longitude of New York 
ie 3 hovers west. 

On maps, longiturle is indicated in devrees, 
one hour being equivulent to 15 cegrees. 
Government surveys are made to an accuracy 
of 1/100 af a second in longitude, 

Without a chronometer, which is really ‘a 
clock that tells very accurate time, no ship 
could navigate accurately, 

From the chronometer the ship's navigator 
a a Ce Lerriine the Corre thins nf (sTreenwich, 
Then by observing tbe positions of certain 
stirs and checking with ‘official nowigation 
tables he can easily determine his ship's posi- 
Lion (pages 408 and 428). 





Congress Turned Tinre Backwurd 


Congress semetimes used to tum time back- 
ward in order to transact ils business “on 
time.’ Formerly; when sessions ended at mid- 
night on March 4, by the clock in the Senate 
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Wrong “Time Coosed Railroad Wrecks 


Ven: otter stindiird time zones were estab 
lithecl, some trouble was caused by trainers 
watches being Inaccurate occasionally,  €ine 
wreck in [RO] wae error in i 
watch carried by one of the engineers of the 
two trams, 
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With Loran, He Can “See" and Measure Lightning-fast Electrical impulses 


Thia | Amencan. World Airwavs WaVIEgti leacit Miroveh thu sac fa Ht ite | Cen foined .f m T.crnez 
OEE: ae) ta TI i (eal Fie clon ths Gy muemsuring te duilerrence in. tin Liebert rival 
FUCA ns etl trom iterent Loran tratsmittine station Loran dla it weed in alin Hav | perp 





Sooif It rive Wie 
split-second Timing Is Required to Flash a Wirephote Across the Countn 
: Thi Eeediet on thi As a bik | Press wii rth te inn! ELEM ire Lal ELC )E {iJ ih f ba fas Bal | hia etd th ro rat 
of mil [Det ned nevolye at th me specd or the picture will be bined Fo keep the two crylioden 
Syncirofized, the thnes of rotation are checked with time signals (pagy 407), 


Split-second Time Runs Today's World 


wotches daily 5 
| standard 
ith e@acn 


LG 


thei 
nro iost 
clock And #7 
other 


oo 
in 1sB4 


Dot 
an Interna 
tioml Aferiidian 
ference mc t atid Cu 
starwlard time 
elicit. 


‘ ie 


tended 
to the entire 
The world was cdivicleéd 
inte 24 time zones, Gach 
TALE Ty | 5 ite 
f4th of a 
“ Tanel+ 
dred: time im each 
varied hi 
nam Lee ext 
one Pour eirher or ome 
hour later thin the time 
at Greenwich, Enelanel, 
which wie taken ga the 
KETO Mont. 

Thies 
mon fl 


3s Jl n.m 


vrees, or | 
circie im wiih 
Pot 


ii fiec Hie 1] 


PILNer 


tow ii 


Catrenwiih if 


rh hy Eq 


in the ext 
west: oatel 


This ts be- 
urns 
anel 
a= Wwe Uri ("| enter with 
it we come towaed the 
suit in. the 


PLES Winther i mt 


tre Che cast 
Ciltis<e [he 


ifn. weet to east. 
oT 


MoOrning, 
neon, 
iid move on away 
from ii in the after- 
noon, Lhnwn, noon, an 
LnSsel Thhoave Sroutnil 
the earth ae it turns 

In Judes veme a Mile tee 


TL He ry | hy 


PCEUE IBGE 
eile] tinmet 


mes owed, Pour a! merited | thon 
iday. Thi 


hie Petit tn BO eA, 
the hero bet £20,026 

that he could trivel eroyod the earth in that 
tne. He thought -he had lost the bet because 
he dirk not eet back te Lonelon wrtil what he 
elieved wae the duv after the time limit <2 
But then his remurciet) bin tht it 
crogsing the Pacific he had crossed the inter- 
nithonal date line, and in se doing had gained 


Win Loe 


“9 oy @ 
Cv 


i clay A he mtiverl ta Tithe 
bet waiter all 
That imternational date line. established in 
Is an imaginary line drawn north ane 
through the Pacihe (itean, [56°, of 
around the earth from the Greenwich 
Actually, it deviates here and there 
[re lee LA meric lo chive 
props. Jt se placed there so 


that is 


| is mf 
mith 
away, 
mericlian 
j= rey 
‘ . i 

SOP RCS = Eada 


AS Tot 1 InCOnVeTIEnNCe anyone, Pot 


eer y i ; 
| a 





1 | r 
Te | I, Wad I | a* 
ly told onk 


lpoks wwwn trom the 


Vii WN LE fom Pr 


Hy This Glock Parisians Have Told Time for More than 580 Years 


Chariea } of Frapice. it was mure orn: 


Meee Lanes ce Livin Ts 


lhe bogr ane Woe 
Falses ce 
around the carth, 
eer hiner 


the place where, 15 Voll pi 
you change not only Trom one hour to 
hat fron 
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The man going east, to keep on standard 
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180th meridian. 
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ward, to keep himself on Standard time has 
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passes through another time zone, When he 


reaches the 180th meridian his watch will 
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site directions, find they disagree by one diy 
a¢to what day it is. 
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Losing time has 
mthered other people, 
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present calendar was 
adopted in england, 11 
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hia announded the change, shouting, 
“Give us back our eleven dava! 

Actually, of course, nobody lost many time, 
Everybody simply lived 11 days longer ly the 
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idea that when the change-over to davlight 
time was made the baby would still be eating 
nt noon, daviieht tone, When the change 
came she found that the bahy wus cating not 
at 12 but at2p,m.! She should have started 
feeding him a few minutes earlier each day. 

But cur primitive ancestors never worrted 
abwut daylight saving, to say nothing of min- 
utes and seconds. Hew time-telling and tite 
pieces have. developed through the centuries 
is a fascinating story, 

A stake driven into the ground ‘told all the 
time primitive peoples needed to know, ‘Time 
was measured by the shadow cust hy the stake, 
Thus the suneial was born, 

In the Bible, you will recall, “And Isaiah the 
prophet cried ante the Lord: and he brovght 
the shadow ten degrees hackward. by which 
it had gene down in the dioloof Ahaa™ (HU 
Rings 20: 11), 

Shakespeare refers to a pocket sundial, the 
treat-grandparent of the modem watch, in 
As Tow Like ft, when Jacques eaves, “He drew 
a cial from his poke.” 

Herodotus tells us the sundial came from 
Babylonia. Used in the valleys of the Tigris 
und ‘Euphrates ns eurly os 2 000 n, c., know!l- 
edge af it spread tn all parts of the warld, to 
India, China, Egypt, and Palestine, ond even- 
tually to Cireece ond Raime, 


The Creeks Had a Gure for Long Speeches 


The ancient Greeks, to time the speeches of 
their orators, used] the water clack, which 
told time by the interval it ptook for water to 
drop from one receptacle into another, “They 
had a word for it, cleprydra, front the Greek 
words, ta steal and water, It was-also prob 
ably Known to the Eevptians, 

An improvement on the sundial because it 
toh time on rainy days, the clepsvdra. intro- 
duced a new conception of-time, Unlike the 
sundial which told gehen, the clepsyvdra marked 
fire long. 

Pliny the Elder says In his Naturalis His- 
tora that the clepsvdra was introduced: into 
Ron in 159 pe. The simplest form of 
lepsviira, ond perhaps the earllest, consisted 
of a vessel of water with a small hole in the 
hottem. Filled up to a certain mark, the 
water escaped oul of the hole in approximately 
the sume intervals of time. 

Referring to a tiresome speaker who te 
peatedly moistened his throat from o cup of 
water during his lengthy speech, Martial, the 
Latin poet, sugeested sardonically that it 
would he an equal celief to hina and te. his 
audience if the speaker were to drink from 
the clepeydra instead, 

Next, the inventive mind of man produced 
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the hourgiass, or sancdelass,; which would mot 
freeze, would not spill over, and did not need 
refilling, 

From the loth century on, the hourgliss 
was frequently used in churches to limit the 
length of sermons, Many a time when his 
hour had run out, the preicher turned the 
gliss over! 

Hour and half-hour glasses were in use in 
the Eritish Navy os late as 1839, Ani 
until recently the Britizh House of Commons 
are a two-minute glass in the preliminary te 

a “division,” which is a method of voting. 

Pinus King Alfred of England, seeking to 
divide his day into equal parts for pruyer, 
work, and rest, tole time with six candles, 
each 12 inches long. which burned at the rate 
of 20 minutes an inch. ‘One ¢andle. lasted 
four hours: six, 24 hours 

Finding that the cuniles’ burning time 
varied if there was io deoft in the room, 
he had cases: for them made of horn, scraped 
thin, In early English this case was called a 

“lanthorn” and from it we get our word 
“lantern,” | 

On the Palais de Justice in Paris is a clock 
made in 1364 for Charles V of France (page 
404). Like most early clocks, it had only 
one hand, the hoor hand. And aotetimes it 
was-oif by as much a two hours! 

Aad vou lived in the Middle Ages, especially 
if hear o monastery, you would have told the 
time from monastery bells: Monks were the 
timekeepers then, just a8 priests were in Baliy- 
linia, and since time-telling was important ti 
them, many worked to make better timepieces, 

The bell was an important part of these 
early timekeepers, The word “clock" really 
sienifies bell, and comes from the Midille 
English eek, the Middle Dutch eurdée, the 
Old French clocde, the German. elocke, the 
Medieval Latin clocea, and the Old) English 
luc er. 


The First Troe Clocks 


The first true clocks, in the modern Sense, 
of which we hove accurate records appeared 
in the l4th century. Earlier ones had neither 
hands nor face and told time merely liv strik- 
ine the hour, Bells were struck by hammers 
held in the hands of Htthe figures of men and 
women, callod “jacks-n"-the-clock.”” 

About 1335 an English monk constructed 
the fret chock that approached o weight-criven 
clock, 2s we think of it. Equipped with new 
works, Tt is still in an old chapel at Wells 
Cathedral, England, 

Peter Henlein, or Hele, a locksmith of Nirn- 
ber, Germuny, Invented the mainspring about 
1504. In the Mover. Fleisher collection of 





split-second ‘Time Runs Today's World 4il 


‘| 
i 
| 
LU 


~ a 


; Le Rol. Neots er! Ms lie al 
im 
- 


& : ¥ \ * 


' i 


oh-4 
| 


> 


“Hl We 


oe = . 
ee es 


- & 


yh ew RN * 
hh a a 


' a lied oll rm =o 


“| 








Foaalil hla Baloh 
Bears March, a Cock Crows, ond Bells Ring to Tell Hours on Bern's léth-century Clock 


Large ih] OH éeitelotkenturm (clock tewer) in the Swiss capital tells time, Hears and col Perionm at risht 
of sraall dial (above gate) that shows day and month, "Jacke" (mechanical feures) strike hours on hells hi 


; ' - cupola, 
i iT Loe fi = ni . | 7 
Atop the £shringer fountain on mrmoted bewr corrics a bannes with the coat of arms of Bem’'s founilers 


2 The National 


= 


= | 
ae” “a 


Tiny (Jeek Parts, Madnifed, Are Checked for Flaws 


Cir | ma Ka - "i ; ire 
Phaced | mt hey an en 


A] CTE ee Th ter Terre 
i wk rh Tl i P| 1 1. ; ‘ 4 
i CH Fl bomin Linck Lommany, Lhemaston 
ni F 5 = 1 
Puce if her | LI riechah wei a ft | ifj Lilaa baa 
. i a 
Le Teen! tie parle ri Veo ars hs i Wheel, lever, | ec’ 
Within fh. ane fafamece bode Holow, to felt of ihe 
L hi Lint nek (pa 


watches in Atemorml Hall, Phitadelphia, is 
the clack-watch beleved to haw n made 
by Peter Henlein onel to. be the oldest pearieble 
clock-wateh in ane 44), 

Chie wae the first at emo boa. wet the wirks 
On click diuvwn toon [i irtable Giz Alimest 1 
bie asa “Haby Ben,” this clock-watch weighs 


fi lieneat 


Laer 


Its drnm-shaned case ‘ts 
In dintneter care city 

Phe early clock-watch- of 
Inte the pocket watch i century 
At first il uniller with rounded eles. 
then elongated cr oval-shaped 


inown os the 
; 
e my, =" ‘ 5 "1 i. 
2ST i bia re. ery, (nen amatli ing: fir Meant 


P a monn 
inch thick. 
PSL) ches eli ‘| 
out ore 


i j i 
baci 





‘ s 
l iy ; 
HELGE Deu Ii 5 


Ww Dest 


Geographic Niagoxitie 


thanes,. Many were in 
the form of books, am 
mais, Tut, Stars, tow 

Ts, meets, 
cockleshi |] 7 skulle, 


ET raed hh | h 





= Ea | 
| ae i= 


rit Sahel . 


Remember, in 
ens = Da bey 
Le ““aoOcuTate 
i an 1 i} 


Lie cl 
watch; 
in presenting his 
iver witch to Walter 
he aga, Pat oo 
hall on 
THT, siticl 
other quarte 
the. afternoos, and it's 


(Walch that'll do wri 


itthe’s 


back 
es 
ever 
alata tl tat 


howard 


Jewels, Hairsprings, 
nd Balance Wheels 


Wueen kRligabeth 
ane her court selected 
witthes to match their 
YHAriIOoWws 
Striving 
for a lack ofl recession 
thet 
period created lavish 
ihiamental watches, 
Wom on @ elvis 
ribbon araunidl the 


eL ck, thes WETE largely 


witthmakers of 


frig clisyal 4 Work 


AO OT Were pr 
within 


pe" eset 
Lassen ay re- 
Pep te ieee eriglyl Pale 
mre] ries, Larboise 
[sooHaETeCEeET, ane 
Dante etaimel 
Lhout lias 
‘tuther of English 


L - : t i a =” om 
Spoor Serer Li WATCH MmMaAeE-InE. 


Erevins [elt 


iwith hairepriog coiled 


ihe + Pri 


Thomas ‘J MoIpiOn, Der 
Pected the balance cir 
hairspring, which bmproved 
Waiches a> much that within five year= the. 
were oof the market with hands. 
Thirty Wels later, Nicholas Fach. Swiss 
watchmaker, puitented the use of jewels 
arings in watche:, reducing friction and in: 
creasing regularity (pages 415, 497 
\n outstanding improvement in the -accu- 
micy of the watch, the compensated balance 
wheel, still in essential part today, was 
tributed in the earlye [71 


[awe pgcruracy. ol 


mito 





i it 


Lite 
ls | \ CaTi= 


Bal BH iT | ] ord Fa 1 hi f ak dae 
De SU Pa ee 


LIeurle 
|: LTH 

Sineby years after Tompion’s perfection of 
the hatrspring, Thomas Mudge. a third Ene- 


Split-secon | Time 


ah watchmaker, ite 
vented the detache 

cv escopement.4a ive 
of controlling mecha- 
nism cf a wateh, which 


fcr 5 
Scone 
Mit fore w 


imi iii 
boclwy 
othe 
witches. 
A] 


IP oa ec ry 
| 

Lack 
tty 


the time. Sar 
Raleigh ranked 


wat 
W 

hich 
bet he's 


(Jueet I liza 


favor, a vouth of 
stood one da 
Cathedral 

waiching the 
to pnd ira 


SLSp ren lee] 


wine 


cory 


Yop 
ia ET 
i | . Le ‘i 
YY checking saree 


HES POLL eet 


en story 
fics that no matter 
bow wide the orc, the 
Wit wisaccomplished 
in exactly Lhe sami 
line Tit Li eo 


(iscoyve the {irin- 
i i le it ihe nen fulum, 

Not until t657 did 
Christiaan Huygens, a 


ist, ire 
re TLL Veta 

intsm. Lh 
ihe accunic 
so. Tiuch that 
i | ‘ 
hand . be 
rule rather 


: mn. 


utch 
dace the 
CMC K 
Were i 

clo ea 


thie 


1 
Po ed 


a 


t 
West a 


TU? 


come ol 


W 


ich When Will 


l 


Lal ae 





usunlly carr nm tm they t 
a : q ete | TS in [= Baur 
pacee’ biased han = Notion! Funk, Washin 
Cen Cu Pte? Le Hiiml- wok encla the clock in 
ay ing W In Ven wert, bepeat wi io) Mitulay 
Larcer ones wert kept 
on tables ond amiller ones bel by oa chain 
around the neck or suspended irom a chate- 


M clasp, at the waist 


1 To | 
, rH ; 4 ] a 
litle. Gtk Ornarnental al 


(Chronemeters. Felped Explore the World 
A 


leacking foOVvert- 
iret fora chre- 


of Iturope Bas 
nometer -suticienty accurate to determin 
Marliament in 


longitucl at In Envland, 
i timekeeper which, 


: i i n 
HMUKINE imperyved 


me - tere 


| 


L714 offered $100,000 fo 


throwehout a voviee to the West Tacdies. wale 


eive lonmtuce within 30 miles. This mennt 
if must keep time accurately within a mimute 
a month, ar two seconds a clay, 

John Harrison, English clockmaker, won the 





This B 


Lodays. Wor 


uns 


Bien wl 


lank Vault (pen? It's « Question of Time! 


mt £20 fy, Ai Be st Ties bi crepe Ue Peay 
ut 2:30 the mext morune hese four clocks, at Kieg 
elon, D CC), can be wei abot a creat At 
fat 3 p.m. Friday to apen the big depository in 65 
CIETY 
. i 2 E a — 7 
prize with his marine chroncmeter of I7G1. 
[ts accuracy ennobled man to navieate trackless 
walters with certainty of noOsiTbin sit eon our- 


aoe 
PAruo 
(| 


all over the 


SiLiors HoOTe 
(page 


f * == 
Ca eet Lonnie 1 


[Ine Seas 


ih ri 4 cli veloped Th rie 
In Europe, clockmakers evoly 
and astronomers, blac! 
wid jewelers, but carly Amerik 
hen 
‘locks 


ae 


aad 
cif 


wit. : 
priests 
emiths, 
Makers wer carpenters: 
Hany early American 
fashioned with hand 
Niost of the earl, 
were grincdlather 
tion, clemuenel f 


eamiths 


: 
h_ik 


Muge wn Aare: 
Atter the Revolu- 


oT i he: HI i Live I; 1CTew. Tht rae re 


i 
 & 
1 = 


Lim 
La 





iy 
; =... L 
7. 
“i 


rere You Can Check Time AAT] wWver the World, ATT ihe Loeul Lt 


This Earliest Known Clock-watch Was Fashioned of lron by Han 


cather as Well 


cl 





(nage +420)) 





In the loth af the Dail News Building, New York (liv. the laree clock riety.) a wee Wi ! 
LF Cie: siioler ones sit Ompirable tin in 16 of the . TMt DOS: ahs VOR iG] Re Cees 
connected y direct wire ti Weetern Union, which heck Ui a 6eut MLS aires time sHrmuill nom th L 
Nid) Ohermvgton, Waehingion, DD. C Weather pauces, left 


Lek 
| ' 
I LET | Libel iat] i |i si | Lay j 
a iu 
r 1 | al 
i] Led | LL & rial LL rl = TT asl J 
7 | | 
' 1 
1 Ft j 
LL Ly 1 ao | ait 1 LI i [ 
bea . 
i. 4 tl | 4 ane EE ri 1 = iy 
' LEU met = wa | 
‘ | uw 4 ' i 
1 hie ee | Lit | aa | | [4 [ST 
1 5 
i ' | 
] 1 | Liv j 5 Wie—i ei [ti a | 


1 
Crow In USE nwcomMery lor uA 
' | } | 1 
| Lod i | _ a 1 « f Laks pte the 
i i 


i 
i= ' rtz ' ry | 
‘| 
i ! i fi oak | PRI Lil tin Ah [= 
i LTT | | - 1 
I | = hie tT tht Pili ii mi i | I 7". 
] | 
| I i Hy ; ‘ ' 
| hE L Tin bee Live Ltote 
" T ' ! . 
| rt LL 2 ipa | 1 | = | 
LE DEY l CULL [I tT ZUehi eae) 
1 ' i 
he oe out ii . Paap 1 | ‘ . a t | at aie 
| I I ere a a | | dba [N= 
i Litt 
v 7 
ai | | | i =| | i 
rl iy | H ry 
I I | i i teh il iL | ad (| i CATT | 
. 
1 ' ' 
ny Clorks | Vary ahae + F 
u Ch 22 ie COU. VWehen the weather 
| #] | 
wg f 
If lé 1 Lil -Eai lt | Le Ii Livy L et Te Wirt t 
1; 3 i . j 
tout 1 7 = L f 
tH clock dt a farmers house with the 
! Le laat | | root 1) | eabhippry , F i j iz 
. bck itt 4 | Tae ray LL El i py 
| . 1 ‘ : 
LT i "Wh 1 
Chi : When fi me back. the fanne 
i I 
= 1 i| I if 
rerpps een | a L 
Lhd Beale i) m4 | Hime | rr c| ij h ii Pad 
F = & = Seo 
| i 
| ‘ Tr : . hl = 1 
t a ue { Va ot | Line | ; 1 i} om a i 
Pei 
| i — Z 
7 i ' aon — | f = 
| Parinerenip Lh Set] LOM foc] Salas 
A 
| 
i| crt edt bis : : 
I ' I Fi! ti | hice if 
| . ] Hy = 1 
1 itl ' - 
t 1 Peer . Vine | be 
| 
| rit La j " 7 | = 2 i 
itt Mm re Pea fold Thi i | Li 
P | 
5 ‘ l 1 1 
I Tag 1 | 
Lid a i 1 | 1 thi fT | i| fii 1 i 
be yay ee i i sea 1 | 17 | I | 
L ' H iil I | i il it lia 
ti in 1] } rt a i 
I a | Dre oP Leet rig 
t 4 i 1] lj i 1 F 7 Se haa n = 
™ | a | F ih | 1 * ‘WE | a 
a, ' q . 
i 1 LM. err 1 Pot i 
I ae a | el 
I yy iQ43 nil = 
ms tiie Ll I] Li t | Lehe= li . 
ol 
] - | | 
1 ‘| Lat I | cali 1A q Lt | | rity eT ran i ifi- 
i +f £ t —— [ 
rie Hal POT he Set] 
ial i j ” | | j 
: is Pp tell | DUTLELATONNE WW 
the click .at 5 ae - 
fill ili iS I 
1] Vi 
1 re crid « Mitece {| cle 
a 
| i | 
Pirpeat | bt : 
. I I be L. EPA LAE CSF hy 
E e T I | a i 
meee 7 f 1 : rat Te tae FF pags L (vite 
wea if | j i RY or 
aL i 4 (tT Se ake ie 
i 
i ms el i = = 
| Cry af Lbpe TT | i | li 
rs z 
| | | 
i ri | Te li i hee T AC ow 
q . f -= 
v ' 
bby HH 1 I | i hd Pepaeit at 
. = ; 
| Tri Lt q | 
I | | E I 1 ae | Li ie 
i 
t I | a i 4 z 
| ; 1] tl rir min ray ers 
| } 
} VW il bal ita if | f Pris | Pa bree “i 
eerie ' a el i -. 
} ch Phar Marks Of 2 OFenury 
ep ee 
a 
f 7 7 
Fy j Ia i j 
i 
! CALE LECT a ; | i Ls 
i 9 
mW | 7 : rm | 
LLL 4 I ML | There is ee irc 
' . ™ 1 
y on | ie | 1 - 
Laie 1 | | i t Raf into ricw a | . I; | ih 14 
i dew ey . | 
f Thi it i ey LT pal . a 
! ! I Deeb cea cure Perens 
7 £ cent T iit phy 
t i no 1 i sa 
i i : I {i 
1 " i i 7 7 F ; 
ee i | ii if 1 iF Li app atert ; 


Lithts Go On 


A, ci 


| i I ii fy asc ete T Lh, 
from thi on thi 
bi biboaet | AE 
1a. «= feat | 1 rif 
ften’s heart ditt 
LALELI TnI ih ei [ie 
chi} | El i torr 





rf 1 
1! i 
EELILEY 
i 


426 


ur or a Le 
The World's Mint Accurate Publie Gh 
4 ty 14 4 if} ! : | LE REIL! ‘ r le ee Ve LE ti eed 
Tevornoh Ruling, 195 Hrondw; secret of 
ihriz-trvsind cella t | Bell Telephone Laborat 
Hiren of the New! 4 Pelepely Caria i iT 
‘tue | ss TEE Cees tiny : Wiastungton 11 ru 
ce éleclks ia Window (fir eh we her 
Te nicl ea Ela cla ra== Col A Thi i lif iit 


i | A 2 
(ut The oc] Wood i lea 1-1 
beret Til Coe nme 


io Englund. His invoice was 


t 
] EI ie 
a 

on 


: 
| ane that cus 


toms auinonlics seed ine iW hareine fan 
| ae ee = 1: ion ea "hi a) ro mee a= a 
with incdervaluation. The penalty, wader the 


a a Bn (as: ii] 


Choiek 


] }- APE. Wee COnTSCALWI of 
and payment of the invowce plus 
chipped another let 


sit! the tnviee 


a et =. § 
iC S01 Then 
1 He! , leriarr iit 


th f 
thie Enelish 


UW percent. 


aT v 1 
Teraonve was deligh fined ech po ers 


_ g - ray . L 
cash customer, willing to pay 10 percent over 
Lie imvorce and not HUE Tk LSS, bil 
1 bk. # | a : 
re cal Hi SE TLE. ch laadi SET] bal ial a 
' 


But customs mthoriies awoke ti 
P f aes = : ~— ‘ i 
the OPEN WaevemmMment wie 

the shipment, 
Mioneers i the estiblishiven! the fi 


wateh bee ben were: two Slassachusetts DOS 


a | 
[hey Doser 
on 


The National Geographic Magazine 





Td i i! m1 vi 

ck Keeps Time for Lower Broadwuy 
th ik if the window al the American Tebephin 
Iccurocy i hh blends Pech current controlled bh 
ret nhrohized erery. Ls bonds with ihe Tint 
Re! finery Very ia Sanst tin Tiger ALL 

1 rl ia | i i fwenteeth if | j ore buy 1 
he ist 

: Tiittieie Mihkciuiiens 2 ; o ate E 
‘nron Liutkin Dennison, anid Edward Howard, 


J T 1 
comcered the idea oft mucking watches by 
Litomatic truuchines 


ae ie 
ae 


i] P 
v oand on the plan of inter- 


fable parts, a Ell Terry had done with 
clowk | eau = Fi 

Phen factory, liter known as Lhe Waltham 

Watch Company, was the first in the world in 


sl] 
Ler Led ee 

revoluti thie 
not only in America 
i 


parts of watch were made 


Ltt} 


ay. 

sHnle Foal its 

mit Avid wok tc Farrage ke tra 
It i 

Hl parts of the world, 

Phe name of the 


‘ 
F i 
teeus iil 


sca, fy 5 eee 


JCOMPLNY paeserl into liter. 


ture when Emerson, deecrihing Success] ul 
: Ec. aas et - T : i a | 
[vyTH nat, said, “Fle & put together like 


Wialtham watch. 

Pouring a watch wich 19 
the Hamilton or Figin Wateh Comopanies, i 
readizes what (Christopher AMborley meant when 


Itt one to fo Lanta waieo 


| 
LAC wots Lhe of 


Four Generations of Clockwise 


Here 


locke from oll part of werld ha Wheel 
Arte 4 r Tenalt The | fi ection tells th 
en clocks te wv f ri trhes 1 
Pati ji nit wy ii itl Lidl I leclleel 
Look at some these facts anc figure 
The hairspring of a ladys wrist watch i 
li i itl L-3 the cinneter of mw VRC EE 
bhiman hair (page 40) 
Che standard unit messire in wo watch 
ID.000 of an inch. This means that éacn 
woot the 1O0 a ire ports when tester) mist 
meet this accra 
some wuteh wear teeth are no wider thon a 
yman hair, The pallet arbor, or shaft, a part 
of the e&canpement, is “oh small vou could put 
4000 of them of Hime; Che witch screw | 
18/1000 of an inch Jong-and the same tn width 
pCO lel pout, 20,000 f therm fn a Chimbh 
wit irvest &Crew Uset in one well-known CTA 
wlth 1 amly 54) | lolan mech Lhick 
To weieh the tiny screws cut in the elo 
i mm tc b Halonen with 1 | af | ee ae 
tt scale is weed that is so sensitive it wil 
ri cri Elbe Went iil ieri il I irl Lil i yl 
of paper, 





Jensens Hove hept Up with the: Times 


then i 1’ =e a OA 4 if | i B th at 
aha |t Of Litiebeerpiig Tron uve Lai il = 
{ pili nL 
Expansion and contraction of ihe hairspring 
i 
el a ke ee Crt 1 SMe ene i lel Wine 
< measiren clown | miltionth- rit mich fis 


erent he FoInst Pune Use in Watch tactore:. 


Peniperuture Changes Affect Watches 


J . 
Lnoten nal] rood Wiles ore tiv] | aI 
Midis. Trace i] Lace ciown ‘Hn Wilh i 
| LL, TL. ancl LUTTE itil ts Lo hia 
j j : i r i —— 
beet rich «eer LITE ES i eee ee BLES 
v 
witches vyarv. For thal reason, wrist watichi 
7 | " j 
i dally are thie rst accwrats 
(Changes in temperature and simospheri 
i 
HresSs ure vill Cause Wot) th Wary a i | 
< <even or cight seconds-_ \ or slow 
a a = 1 « : ‘Te 
1 iil =f | i i | | ;- 1. = rei Wi ite] bil 
SA rere i | j - 
i] t oe L bey Bel H 44 {5 | t 1s au | rel rl 
Thy v these tha inte ‘elo rify Vi is Lect 
i ball of roller bearing die in automothile 
Sanphires and) rubies are bearings tor the 7 
volyi rm oivots in Vou waicth leecilise they are 
much harder than metal [he 1s jon 
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reduces friction ond maintains the regulority 
af the runing of the watch, 

Timing of watches used to be limited to 
checking the fastest-moving hand on the cial. 
With the Hamitton Watch Company's “time- 
microscope,” the balance wheel of the watch 
is dbserved, 

Al accurate split-second interwals a nevalv- 
ing teHlectir flashes a Heht.on the watch's 
bolance wheel, and if its speed is the same 
as the reflector’s the arm looks stationary, 

An important recent development in watch. 
Tiking is a new metal alloy for watch main- 
springs, an outgrowth of research by Elin 
Sational Watch Compiny scientists (pages 
405, 414). 

Half of all watch-movement repairs are 
traceable to muainspring trouble, it ix esti- 
muted. The spare i may" break because 
of rst or may ° ' which means it acquires 
a permanent defimtation that results tn hss 
of power. The new Elgin alley is rustproof 
ine is far less Hable to “set,” and so main- 
tains ita original driving. strength indefinitely. 

Po show how tiugh are mainsprings matte 
of this new allay, Elgin scientists immersed a 
watch movement in a bath of heated aqua 
regia, a bithly destrictive acid, In a few 
minutes all the watch parts were completely 
dissalved except the jewels and the new alloy 
mainspring | They emerged undamaged. 

You've heard the legend, perhaps, that.an 
epidemic of broken watch mainsprings often 
follows a violent thunderstorm. The treason 
for it, say Elgim: engineers, is: that the air is 
very humid during a thunderstorm. The drop 
in temperature that usually follows the storm 
tiay condense some of this moisture on the 
nuinspring, This may produce a<pot of rst 
which will often cause the spring to break 
within a. few hours. 

Speaking of springs, the best time to wind 
your watch t in the morning: The Teen 
is that trast pee get up at the same time, 
no matter when they go te bed. Thus if wound 
in the morning your watch will be wound 
at the same time every day. Moreover, a 
morning winding ensures that the spring will 
he tightest, and therefore your watch will 
keep the most accurate time during the day 
hours when you Took at it nest, 

Few people realize that changes in tempera- 
lure and atmospheric Pressure Cause w watch 
to “breathe.” During the day, when a lauely 
wears her wrist watch, the beat of her wrist 
will cause the sir inside to expand and some 
of it will be forced out, At night, when she 
takes it off und places it on her cressing 
table, it grows cooler and the air contracts. 
Sone air then is drawn inside, and may bring 







with it obit of her face or dusting powder, 


which can cause trouble. Likewise, the alccihal 
fumes from tilady'< perfume or toilet water 
can be iirawn inside in the same way, thinning 
the ail and causing it to spread away from 
poms requiring lubrication. 

* Up te the outbreak of World War TH, Eu- 
ope was the main source of supply of chro 
nometers tise on ships. When the Germans 
invailed France this source was cut off, just 
when the expanding navies of Britain anil the 
United Stutes neeced great nwinbers of chro- 
Tothelers (peige 408), 

Hamilton Watch engineers undertook to 
make chronometers by muss production, sume- 
thing never dene before, since tolerances of 
chronometer parts are as fine as 1/°100,000 of 

an inch, Two years later, Hamilton was pro- 
disci more chronometers in a toonth thon 
hac been made in a year fn all the world before 
the war. Elgin also made chronometers. 


Watches Once Were Luxuries 


Even toward the close of the 19th century, 
when demands of punctuality touched alniunst 
everyone, watches were regarded as luxuries. 

Then the Watertury Watch Company pre 
duced, in 1880, a watch which sold for 34. 
lt had only 38 parts, and the whole movement, 
éarrying the hour hand with it, turned sround 
once every hour. The spring was nine fect 
long and require! almost unlimited winding. 

Sone people held the corrugated stem 
againgt the «ide of a fence and mode the 
watch wind by running alang the fenee’s 
length! It was the sublect uf jokes; minstrels 
opened their pertormatice hw saying, “We connie 
from Witerbury, the land of eternal spring.” 

In 1802 the Ingersoll brothers pushed the 
sale of inexpensive watches. Contracting for 
several thousand from the Waterbury Clock 
Company, a different firm, they listed them 
in mail-order catalogues to sell for St. The 
Tigersoll watch became knaiwen as "the watch 
that made the dollar famets.” 

Will there ever be a clock that keeps per- 
fect time? From the heart ef the atom, 30 
much in the mews these days, we muy get the 
unswer, Somedey we may use atoms to meas- 
ure time, because they have within them very 
sharp and precise frequencies of oscillation, a 
scientist hes discovered, You could adtust a 
vibrating crystal to vibrate al the same rate 
as the atoms of seme pure element, 

An electronic device could be desizned al- 
ways to muke the crvstal keep the same rate 
as the atom, Then the crystal’s vibrations 
could be wed to run a clock, Such an atem- 
controlled clock wotld keep more nearky pc- 
curate time than the turning earth jteclf' 
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Spon proper and becoming dicellings depends more than anything else the improvementof mankind” 
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Why some homes get hetter all the time 
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Homes bike human beens, reese =fcviel 
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In bolldinew of remodeling today, vou can chinese 
weatherdefiant paint..owatm-hued gud. lasting 
plastic tiles fer kitchens and leathoenoms ,., hurd: 
Whit anal Witiiw screens of stam less etre | of Lys 
ad Fe bee pelt lars, 

Yours, ten, ore heating treetollothone with leak- 
prool welded piping and streamlined pliombing. 
To say nothing of resin-gloed plywood, goad fir 
decaies as shauthing, cube fioring, dors and cont 
pedietas inate chor ove + gLerwr wea bla. 
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Man Discovers Electronics ! 








FIRS T—oges o¢o—he found he could eave 


time by dictating to a shorthand stenoerapher, 





SECOND —he later found he could save 
even mone tine by dictating to 2 machine, He 


thecevered the mcoystic dictating machines 
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. THIRD — man how distovepeal afevtranie dieto- 
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instaritiy, decoriely newoedead, ; 


Dictaphone Dictation has provable advantages 
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Here’s your style leader and star performer... 


1947s thrill car...the postwar Studebaker! 
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The postear leader in 
motor car style 


This young man knows a good thing 
when he sees it. 

Santa Fe dining cars are known the 
country over for that famous Fred 
Harvey food... courteous service... shin- 
ing silver... linens as white as the snow 
of the Rockies. 

Whether it’s beefsteak or brook trout 
or pheasant « fa Pérignews that catches 
your fancy on the menu, you'll have a 
meal to remember. 

In fact, it's almost worth taking a trip 
just to cot a Fred Harvey meal on a 
santa Fe diner! 


May we Count on serving you soon? 


SANTA FE >V STEM BIDNES -« : Serviog the West and Southwest 
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FIVE GREAT DIALOGUES 


‘OTHING short of amaring is the way 
these classics—wreitten wo thousand 
years agii—hit so many nails squarely on 
the head today! Here, in the clearest 
reisoning in all literature, two of the 
greatest scholars of all rime tell os bow 
te live inteligently happy lives, whether 
we possess worldly wealth or only the 
riches in our hearts and minds, 


ON MAN IN THE UNIVERSE 


PLATO [s presented in the. famnuws 
Jowett translation, and contains the fre 
great dislogues—Apelagy, Crito, Phuealo, 
Syepedwm, and the Kepaiiic ARISTOTLE 
indludes the five celebrated essays— 
Metapinatcr, Animals, Ethics, Politics, and 
Poetics, Both books will be cornerstones 
of your library. And both are yours /ree, 
aa membership gifts! 


Why The Classics Club Offers You These Two Books Free 


ILL YOU ADD chess two 7yol- 
nities fo your Library—ae teitiber - 
thip peice from The Clessice Clik? 
You are invited to join today... and 
to recerre on approval beautiful edi- 
thom Of the world's greatesc tuater- 
Pieces. 
These books, sdleceed by distin- 
munisbaed lirerary authirities, were 
ofese ee! ree the) offer the greatest 


enjoyment and value oo the “pressed 
for time” men abe women of noilay 


Why Are Great Books Calleaf 
“(lam 2 

A true “‘clansic™ ie a living book 
that will never grow old. Fur sheers 
fication 1 cam tive! the thie 
thrilling modern-novel. Have you 
ever wondered bow che truly great 
bik haves Avcome “classice’'? Firer, 
they are so rewlable. They would nog 
hare lived onleas they were read; 
they would not have been real uoless 
they Were rial To be intercur- 
init they hud to be caiy to ndiccetand. 
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Walter J. Black, Prealdens INE 
THE CLASSICS €LUH 
Ooo Park Avenud, New York 16,6. V, 
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Geioral Edowtric Hua Freer ore ovoifelie te mike J or 0 -culee- fom odes, 


You live better—when you own 
a General Electric Home Freezer 


With an Gcubic-foot (eeneral Mewtric Thome 
Bremner ii vite hinte, wie earn baw SER) jrannnabelis 
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A Bumper Crop in the South 


All the forecasts indicate that the South 
afain Will harvest a “bomper crop” of new 
imiustries this year. But there's nothine 


strange and wousual about this! 
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Gracefully styled and precision engineered by Magnavox, the new 
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AT WHITE SULPHUR SPRINGS, WEST VIEGINIA 


Accomsiidatieni ley crprreeifoe pel 


MEW TORK, 10 W.42ed St + CHICAOC, 77, Washington St. * WASHINGTON, Invcetment ide. « BOSTON, 73 Tremont St 


Bathe ein Diheotfoodds ... 


ELL CE, Gall (Ce Tacs |} rivi nt r. | | r, ff wh ial 1 Tet t hart 
FILMG AUTO MASTER 1 rt Terie Pee 1 low ral 1 j u 1 10 iil ibe im | I y 
Avid He Lin icin poral omic in ttc peti cofar or pring (lack <alo white, 





ive durill 1 a -racing vacht’s perfection of Tine ond perform- 
jhe. Laem You ll thrill to the champion of more camer : 


" i 1 | | “| | r 
Filo. Fvcse a Film startine button... the aolt, Stead ptitT 





hie EL ii "ath ‘ha CELE 4 eel pa de—ti ere Lanier. Vin 


= * 
¥ } L 
(if ffes can cxnect theater quality m Fitmo movies, for Filo fill 


FoORn Ye | ' 7 
f a reqlect Hell Be Hill's torte yours of exporienece mm iwiliding 
= — Holkeawundl’s pitch red profesnioial cquipirient. Filme “blue- 
YO 2S. BE PHOUH Homie” include Som and Dien cameras aod propectors, and 
[Gime aontiod hil poopesctors, Far full infurmtion see wort 
dealer or write Bell & Howell Conpany, 77H Met iarmick 


TO SHOW Road! Chicara 45, Mtinuls 


FILMO ALTO ATASTEA 


by 





re 
t 
i) 

i 


a 
— i 2 





ay 
- oe 


we “Pi 
ee al 
= 


VIRLVLLEZt & 


eLLire 


“ESTAMLNHED eRe 


















“There's morn te hean iy 
thin nitsets the eye,” 
Watches of permnufity and 
hereter eoflnct thir Gare. ' 
skill anid pride of eraftsumnship 
whieh have iocde Lipiversal 
Genive Wateles worlddamousa | 
for pret beatily— | 
ahd Conse weenie y 


es | ~ ed 4 i] \ 


= 7 
- 
ee bee 
= 
_ “t 
] 


Few oar Aaatecai's fw privien. 






The Henri Stern Watch “Agency, fn: 
587 Hlth Avanos, Mew pki 
: Mostrect, Comma» Gunes. Switeeriamd: 
WP 'atnufes detain, 1A ysachatehl) etme 


Coe a 


| ry = 

j ~ 7% : a) _ 
a 7 a7 6S | ! 
ipo fe hee = 


CELFr mil 1 Lear, PE WR Tes a ae fi 
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. To Conquer 


In your home or wherever you rowm, there's 
no thrill in radio like this New Zenith Trane 
Oceanic Portable! Take it anywhere—it plays 
in retnotest aries, below-zero cold, jungle heat, 
And it's “tropic-trested” against humidity, 
rudio’s greatest enemy. GUARANTEED to give 
perfect performance even under the worst of 
humid conditions! 

With its exclusive Zonith Wiavemormnete (U.8. 
Patents 2100251,.. 2200074) this Trons-Oceanic 
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Portable pulls in etandard broadcast const tio 
coast, Plus world-wide short wave on § interna: 
tinal bands—just press a button and tune ‘em 
in! Works on battery (up-to o years normal 
tae) ond om AC or DC currant. Tope in perform: 
nice, tone, smart luggage styling, No. wonder 
a hat of Zenith TroneOcenanic owners roods like 
“Who's Who in the Spurtitian's World!" Geto 
thrilling demonstration nt your | 7 
radio dealer's today, Model &G006Y $114.40 
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don't miss The Conmpion Glory 

Autumn otinw ia tepe for your 
Virginia vacation. White agnod 
beaches, soenke meuniain views, 
fantastic natoral wonders, fumous 
historic sahrines, apirts of, otery 
Kid... Clite Fall, come to Virginig, 





¥YIRGINTA 
CONSERVATION COMMISSION 
Keom AID, 914 Capitel Street 
Mi STOSD 1, VIRGOSDA 





S*?lmming, boating, fishing 
at Virginian Srushiwe 
AOTHON PRCTITEE? OF VIRDIMIA- AVAILABLE k 





NORTHERN Furniture COMPANY j 
LEE ES Oe ERM a DIM BO Pie EE = 
Pou wre —tleoeee to sla gue whiretioorn, 2 


BShor = CHICAG « CINCINNATI]. CUM UL An 
DALAL = Pitecir. = RAMDAC CLIY = pal, pees 
ee von [ « FRILAGEFHSL 
MTP ST. PO a EPPA 2 SER Ea a 


Lae | Phararagih guthecleea! dealers amp. 


your 


travel 
funds 


Winkie jue FICE Copp af Mliverinl Menblet | AMERICAN EXPRESS 


Trerelers Cheques 


Ww Sefer than cosh 


/ Prompely eefonded if Jest 
w *pendable anywhere 
wf (cee) writ! adil 


Wf No idennttntion needed) except your 
eR Ta 

# Coat only T4¢ per $11), 
SOLO AT BANKS, PRINCIPAL RAILWAY 
EXPRESS AND WESTERN UNION OFFICES 





Pa rsit bwin thet Go ographle—tt bihreridied ame.” 





places... 


Beta « WEAL PLEASURE lo ro places with 
Tevaco Fire-Chiel easoline in your car. 
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Featared by leading Choarates from Chgint Circuit 
Funeral Directors eed ED ee pee thing Ny Le Misderite 
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Pioneer Manufochrer of Stomnlers Shee! Cocke's | 
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the death rates from measles and whooping 


cough have dropped about 80%. Diphtheria 


hace 


mortality is down 95% El 


since 1900. Few 





now die from scarlet fever and smallpox. ” 


Only constant vigilance can hold 





these gains. Recently, when diphtheria immu- 
nization was neglected in some parts of the 


country, cases in those sections began increasing. 
Hii up 0 you lo help keep your y 


Your doctor ry tell rg hava Bal fiir vont 





children’s health by the botest mens nown to | oo ee a 
tieelieatl serene, incliding tmmimizaticn. You Metropol itan Life 
tray tolled final Leelyafial Moectropicali tiga 's free Chile Insure nce Com pany 
Health Packet 87-6 it includes informative (ANTTUAL CONPINT) “ A 
ratlebs on imuniation, ase on the pice im- Frederik ne pa, Ae Wa ee - 

i Lee a oa, poe 
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Write for voir copies teal, 


TO VETERANS—IF TOU HAVE NATIONAL SERVICE LIFE INSURANCE—KEEP IT | 


Devil drive 


I y HEN A VILLAGE 1 the northerm part of 

J toe la bon ji wistted by o series of misfortunes, 

the nates lay the blame on evil spints—and pet 
busy WIEN a devil-corntresl Cerenwyyy j 


As their firat mave, the Celebesians leave their 
homes and set up housekeeping in temporary 
huts ourside che Village. Chen, after sever! days 
the men, ettie Weanng masks ond others woth 


faves blackened, encak back inta the wil loegre: 


Ata ptearranged stnal, the posse minhesn erally 
through the etreete and underneath each hows . 
Drundshing swords, puns, apears, an brooms, 
The mapinary devils, acoording to the Celebe- 
wans, are frightened by the herce crics arul men- 
nine pectures and are driven off ineo the brish, 


Now. the aim of the (s 


a foc one. A misfortane- eradication program 
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el tatel Lye! | himir rruarig fi i ary’ cavilkted CMTE 
Tone, uf it evicmitcl omy wurk 


But even modern asfety measures con't be ex- 
pected to keep your home, POE Olhice, VOUT streets, 





erraricly free of accidents and ove Hyer meshiay _ 
choulin' sc you take the fallin, ing atep net now? 

\heck YUU INUrance to make sire thar you've 
Bit eneuh accident, hungary, automobile, fre, 
lite, and other kinds af (SUfunce te cevel yer 
losers should mmishiorrune Ciftie VouUr wiry, 

Anal when you hook at the sutiount of each 
peel jay, ri tiiette linet thar ao fire we thrctt, 3 ret Sepey in| 
ICME or a aijomebile sma hun cun be a bot 
Ore eX ve these days than over before 

Lee yout Travelers agent or broker help ou fie 


VOLE ISAS COVES to yo fee rls al today. 
MORAL 


The Travelers 


All FORMS OF INSURANCE AND SURETY BONDS 


INSURE Ih 


The Travelers Insurance Company, The Trav- 
tlre Indemnity Company, The Trovelere Fire 
Insurance Company, The Charter Ouk Fire 
Insurgnce Company, Harthird, Canneceictt, 
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Permanent ball-tip writing in 







For non-erasable notes in red, green or blue. 
For addressing packages—writing on almost any surface, 
For correcting manuscripts—ruling permanent lines, 


For writing at any altitude and in any climate. 














For making carbon copies—signing stencils. TUCKAWAY 
for Men and 

; at a r Women, $15, 
For writing permanent orders—for checking. ‘ Gin te ihe RSet ditties 





$15.00, Fed, Tax incl. 
For jobs where colored leads are not intense enough. 


For permanently marking linens and apparel. “lerupp pete Your 
Thousands prefer green for their hand writing. fae. ante 


Strato-Ink green is the only permanent green Stratowriter is neither pen nor pencil, but @ 
writing ink that we know of! companion writing instrument! to both, On jobs 


for which it is intended it is without equal! Cap- 


a ee ee ae ee ee ce a 


less, with @ retractable point easily operated 
with one hand, or with cop in the Tuckaway 
model, it writes a clon, even permanent line 
several miles long without refilling, When the 
original, foctory-installed supply of permanent 
STRATO-INK becomes exhausted, the entire in- 
ternal writing wnif, including ball-tip, is replace- 
able by ony Sheaffer dealer of reasonable cost! 











Caper € fet, We ds Stereo Cn, 


LISTEN EVERY SUNDAY to SHEAFFER'S PARADE with Corman Covallore—NBC Complete Network: 2 PLM. ESTs 3 PLM. EDT. 
LISTEN EVERY SATURDAY to SHEAFFER'S ADVENTURERS CLUB—C8S Complete Network: 10:30 A.M. ES.7. 11:90 A.M. EDT. 


Kodachrome Film in 
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Projection: your projected 


Kodachrome transporencies are the 
‘show window” of color photography. 





Prints: Your Kedochrome Prints are 
fine examples of full-color printing. 
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Plonthiw te spend your fell vasatiba'on 
this 2000 cere “country estate”. Autumn 
is the perfect time to anjoy the exceptional 
porta forilities, the social achvittes, ond c 


ee i ee | 
therapeutic boths ond mineral woters, Ex- 
cellent cuisine, new cockiel lounge, dancing. 


TWO CHAMPIONTHIP GOL! COURSES 
RIDING « ARCHERY - BADMIMTON 


mal, TENNIS + HIKING = SKEET SHOOTING 


Served by Monon and 820 Qailraods — Private Airport 


Frencu Lick Springs 


Home of Pluta Water 
FREHCH LICK, INDIANA 
MICHA J. KELLEY, GENERAL MANAGIE 
CHICAGO MEW TORK WASHINGTON 


S27 1. Mich, Ava, 1) W. @iind St. 1430 F. fo., AW. 
WaAbeth PM5-46 OEyont?-4547 EXecutive 6481 








athing tan weckeud 
At one of America's great 
hotel: . . . every facility for 
full enjoyment is within our 
ipacious grounds . . . superla- 
five cuisine, unobtrusive effi- 
cient service, tennis courts, 
iwimMmMing pool, dancing. And 
all around you . . . the excite- 
ment and interest of the 
Capital of the world, 


WARDMAN PARK 


FRANK E. WEAELY Preaichend 


LOAAECTICUuT AYE AT WOODLEY ED 
WAGHINGTON, OC 
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For you Tore Sunshine hn Oered by any other fesart cily in Heve fun caploring cactus forests, scene 
ATH pcs CPiSh, Star-P ghe Mighty Gi cracaling welt © itialits eset tok, Loohossa! Cave, Or just be lary | 
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more intonation: Tucson Sunshine Clittiate Cluh, 470.4 Rigo. 


Tucson, Arona, Please have confirmed reservations before coming 
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MATIONAL Geographic SOCiety' h fern-covier Maps 
are published as one of The Society's services to tts 
members and the general public, Together with the 
accompanying Map Indexes they make o timely 
verona aa ial itl en eager Because The Society's 
sh Ritaess colar spelling ts followed by major press sesociations, 
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prices. commperevtvaly lew on corresoonding maps and describe the area cov- 
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(ref an extra share of healthful sunshine, plus 


<= enjayment, by visiting California: in 


Go the way of relaxation—by train, The 
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_ @ SINGLE UNIT CASE 
© 52% LIGHTER IN WEIGHT 
© 69% SMALLER IN SIZE 
® ECONOMICALLY PRICED 


16mm Sound Motion Picture Projector 


AGAIN Vierok Supremacy Is Ack now Lrenocep with the 

announcement of the amazing new Lite-Weight. Encased in 

aluminum, its portahility, versatilitv and econamy stand unchallenged 
in the timm teld. Truly the Lite-Weight marks a most momentous 
step in Victor's years of progress in the development of a 

a compact sound motion picture projector for the home, school, 


church and industry. Write for details today, 
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The Sooner You Simoniz 
Your Car... the Better! 






















There's Nothing Like SIMONIZ 
for a Lasting Luster 
Going pleces in that mew cor? Better SIMONE? the 
finixh before you sbart This “barlela ug the becuty 

Give: oo permoned! brillance trom fir mile to 
lott, HMORE protects the fir again! rood 
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fal fhan ever. iraiet on SIACQUNTE for the thrill of 
adtrying @ new cor olwoyy 
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/ VALLEY 
OFTHE SUN: 


« Mavajo land * Grand Canyon 
* Ancient ruins © Painted Desert 


In Stee! or Ja K Gale 


WIWMEES DF 16S GESERVAIORT GWREBS 
SHLD AND SERVICED OY LEADING JEWELERS Mi OVER THE WORLD 
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CHICAGO ROLLER SKATE CoO, 
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When it comes to travel—we talk your language! Por 
we offer you the world's supreme travel experience — 
the Onent, now unfolding in all its ancient mystery, 
beauty and enchantment. 

And the ships that carry you there. the new President 
Cleveland —the new President Wilson—are really “wacn- 
tions afloat”— offering the luxuries of a fine resort. 
Opportunities to enjoy life—or to loaf. Ask us now. 
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